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THIS IS SO 


“. |. when the recent round of wage increases was handed out to labor 
with the guaranteed annual wage, there was much talk of further and 
more rapid automation coming into industry. That this is so, is reflected 
in the machines that National Acme is building. The wage increases spurred 
the manufacturers in all fields to ask for machines of all kinds with greater 
scope . . ."—F. H. Chapin, president and chairman of the board, The Na- 
tional Acme Co. 


PROGRESS DEPENDS UPON AUTOMATION 

“. . . policy of diversifying by industries and related products, which was 
initiated in recent years, has proved so successful that our products are 
now used in every field of industrial and commercial endeavor. There is 
general recognition today that an electric motor, properly applied and 
controlled, is the greatest help to the advancement of our American econ- 
omy and must be used in all our efforts. Future industrial progress large- 
ly depends upon automation. Despite the cries of alarm heard in some 
quarters, history has shown us that industrial progress has always re- 
sulted in more—not fewer—jobs and has always brought more—not less— 
wealth, goods and services to the ultimate benefit of all the people as a 
whole .. ."—J. W. Corey, president, Reliance Electric & Engineering Co. 


FACILITY FOR MANAGEMENT CONTROL 

"7 - an electronic computer for handling management control functions 
would provide a facility for storing records of sales forecasts, sales orders, 
production capabilities, and inventories, and converting this information 
to production and shipping orders. The computing machine would be able 
to apply the best available industrial engineering techniques such as well 
known production lot size formulas and newly developing production and 
inventory planning procedures to determine the best production plans. . .” 
—John S. Coleman, president, Burroughs Corp. 


TIMELY INDEED 

“. . . automation is coming along at a time when the total population of 
this country is increasing much faster than the number of people available 
for productive work. It has been estimated, for instance, that in the next 
ten years the population will increase by 20 per cent and the portion of 
the population available for work by only 6 per cent. In this situation, 
with proportionately fewer hands to do a lot more work, automation is 
going to be a very timely blessing indeed. . .” — L. L. Colbert, president, 
Chrysler Corp. 


NEW CONCEPT IN INDUSTRY 

“. « « automation is one of the big reasons the American standard of living 
will rise faster in the next ten years than ever before. Not only factory 
processes, but many office procedures too will be automatic. Automation 
will cut costs, increase output per worker, and generate a chain of events 
leading to more and better jobs, as mechanization always has. The new 
concept in industry is to look upon an entire factory as a machine with 
co-ordinated parts. Materials flow through it continuously, carried from 
one operation to another on conveyors. Continuous flow, instead of stop 
and go, is the big idea. Keep things moving instead of picking them up 
and putting them down. . .” — R. C. Sollenberger, executive vice president, 
Conveyor Equipment Manufacturers’ Association. 
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industrial TV Improves 
Inspection Systems 


INDUSTRIAL applications of tele- 
vision continue to expand as the 
special attributes of the medium 
are realized. A unique applica- 
tion by the General Electric Co. 
combines TV with X-ray equip- 
ment to form an inspection system 
which amounts to fluoroscoping 
under daylight conditions. The 
system produces an image direct, 
by electronics, from the X-ray 
source, thereby eliminating the 
complexities resulting from the 
need to convert the X-ray image 
into a light image for intensify- 
ing it. 

In operation, the X-ray beam 
passes through the object being 
examined and strikes a photocon- 
ductive layer of lead-oxide located 
on the inside of a special pickup 
tube. The latent image is scanned 
by a low-speed electron beam 
which is electronically amplified 


DAMAGE to a large forging press 
is prevented by combination of a spe- 
cial gage and closed circuit television 
system. Eccentric loading of the press 
is reflected by a beam of light focused 
in the center of a diamond-shaped 
gage viewed by the TV camerc. 
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WEATHERPROOF industrial TV camera, 


eratory Inc. 


left, is product of General Precision Lab- 
The remotely operated camera is capable of scanning through 360 


degrees and tilting 90 degrees. Combined X-ray and TV inspection system, right, has 


been developed by the General Electric Co. 


The TV installation is used to intensify 


an X-ray image directly by electronic means without the need of converting the X-ray 
image into a light image before intensification. 


and pictured on a TV viewing tube 
similar to the type used in con- 
ventional receivers. The _ signal 
created by the scanning beam can 
also be recorded on magnetic tape 
for a permanent record, or the TV 
image be photographed. 

Design advances which enhance 
the more typical use of industrial 
TV include remote controlled cam- 
eras manufactured by General 
Precision Laboratory Inc. The 
units for outdoor services are 
equipped with a weatherproof 
housing. This type of equipment 
is used for remote monitoring of 
industrial operations and surveil- 
lance and security work. 

Remote monitoring is a neces- 
sity in some hazardous operations, 
or it may be a matter of conven- 
ience as typified by an Allen B. 
DuMont Inc. installation for view- 
ing loading conditions on a giant 
Alcoa extrusion press. In this ap- 
plication, off-center loads are re- 
flected in a special hydraulic sys- 


tem located in the press base, and 
position a spot of light within a 
diamond-shaped outline on a spe- 
cial gage. Viewing the position of 
the spot of light in relation to 
the boundary of the diamond gage 
through a TV setup enables the 
operator to control the press. 

Dage Television Div., Thompson 
Products Inc. has installed a sys- 
tem in a railroad interchange ter- 
minal which reflects a straight- 
forward application of closed-cir- 
cuit TV with typical savings of 
operating expenses. Problem in- 
volves checking the numbers on 
each freight car of each train ar- 
riving in the receiving yard, prior 
to classification. With the Dage 
installation, trains pass in front of 
TV cameras at a sufficiently slow 
speed to allow a clerk in the hump 
office to identify car type, num- 
ber, etc. which he verbally reports 
into a tape recorder for record 
purposes. 

The same type of convenience 
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is reflected in a Radio Corp. of 
America paper plant installation 
where pulp operations extend over 
several floors. One operator can 
easily monitor those operations 
which require a periodic visual 
check on the proper flow of prod- 
uct. 

Microwave installations have 
been developed to overcome the 
expense of coaxial cable where 
distances of transmission are 
great. An early example involves 
a system developed by Raytheon 
Mfg. Co. to remotely and continu- 
ously scan forest areas in search 
of fires. Atop strategically lo- 
cated towers throughout the forest 
areas, the cameras rotate continu- 
ously but may be stopped, started, 
or reversed by remote control 
from central monitoring station. 
Exact location of fires are estab- 
lished by triangulation based on 
readings obtained from two cam- 
eras. 


Computer Fire Control 


NAVY Department has recently 
released information about a new 
inshore fire support ship which is 
designed to place rocket fire on 
ground troop concentrations. A 
key feature of the new ship is a 
unique two-computer combination, 
first to be designed especially for 
rocket launchers, built by Ford In- 
strument Co., Div. of Sperry 
Rand Corp. Each computer acts 
as a unit to perform the required 
navigational and ballistic calcula- 
tions involved in rocket launching 
operations. With the computers, 
the ship is able to instantly switch 
among several types of rockets, 
selecting either high or low angle 
fire as required. The computers 
automatically correct for the ef- 
fects of roll and pitch of the ship 
during the firing operation. 


APPOINTMENT of Glenn A. Rich- 
ardson as vice-president and gen- 
eral manager of the Allied Steel 
& Conveyors Div. has been an- 
nounced by John J. Smith, presi- 
dent of Sparks-Withington Inc. 
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FLEXIBILITY is introduced to automated press production line by Clearing Machine 
Corp. design incorporating four individual machines in place of a single la ge 


transfer feed press. 


Built for an English concern, a lead 275-ton press and three 


600-ton machines are to be arranged initially in a 19-station line to produce auto- 


mobile wheels. Transfer of work between presses is automatic. 


Rearrangement of 


existing presses or addition of other presses is feasible and provides for design 
changes so prevalent in automobile industry. 


Richardson has been with Allied 
for the past ten years and was 
formerly associated with the Bohn 
Brass & Aluminum Corp. Pres- 
ent plans called for Allied to 
double the size of its plant area 
with an expansion expected to be 
completed in early 1956. The ex- 
panded facilities will house new 
production equipment to meet a 
steady increase in the company’s 
automation and conveyor business. 


Dryer Regenerates 
Automatically 


FULLY automatic air dryer, ca- 
pable of delivering air with less than 
1 per cent relative humidity, has 
been developed by the Beckman 
Div., Beckman Instruments Inc. It 
can be used with infrared spectro- 
photometers, in low temperature 
studies to prevent moisture fog- 
ging glassware, windows or mir- 
rors, in balance enclosures or 
wherever reactions must be car- 
ried on under moisture free condi- 
tions. 

The air dryer employs activated 
alumina as a drying agent. The 
dryer will deliver 100 cu ft of dry 
air per hour over a 24-hour period; 
it will regenerate automatically at 
any selected time. During regen- 
eration, the main blower turns off, 
the alumina is heated to 400C 
and the moisture laden air is dis- 


charged to atmosphere. When re- 
generation is complete, the operat- 
ing cycle begins again automati- 
cally 


MANUFACTURER of heat and 
fluid processing equipment, Selas 
Corp. of America has completed its 
move from their former Philadel- 
phia site to a new plant in the sub- 
urbs of the same city. This move 
reflects the expanding markets 
for heat processing equipment, 
much of which falls into the clas- 
sification of automation (See 
AUTOMATION, January, 1956). Re- 
flecting the specialized engineering 
requirements associated with heat 
and fluid processing, the new fa- 
cilities include a centrally located 
special laboratory devoted to re- 
search and development. 


System Logs Plant Data 
And Monitors Quality 


ELECTRONIC system that logs a 
plant’s operating data and adds it 
up at the end of each day and 
simultaneously checks on quality 
has been developed by Minneap- 
olis-Honeywell Regulator Co. 

As installed in a refinery, the 
new system gathers data associ- 
ated with the production of a com- 
mercial solvent, automatically log- 
ging such operating data as tem- 
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perature, pressure, flow, power 
consumption and product quality. 
The unit remembers figures for 
flow and power used and automati- 
cally adds these up at the end of 
each day. It also electronically 
computes the day’s average tem- 
perature for a number of critical 
points. All data, translated into 
numbers, is fed automatically to 
electric typewriters, with flow and 
power measureménts also being 
punched on tape for later use in 
cost accounting operations. 

When not actually recording, the 
system monitors a number of criti- 
cal points, keeping track of condi- 
tions and picking up any devia- 
tions as they arise. Deviations are 
immediately spotted on an annun- 
ciator’s panel at an operator's 
desk. 
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FOR AUTOMATIC 
PORTRAYAL 


5 POUNDS 


ANOTHER EXAMPLE of (0 itiaman PIONEERING... 


The Waterman PANELSCOPE is a custom—built cathode ray tube 
oscilloscope, with simplified operation, and yet available at a low price. 
The PANELSCOPE concept provides for the following: 


e MINIATURIZATION — Panel space required is only 5%” x 5-3/16” 
— depth is 10” and the weight is less than 5 lbs. The PANELSCOPE 
can be installed in practically any equipment — mobile or stationary 
air, sea, or land — military or commercial. 


SIMPLICITY OF OPERATION — Twist of a single rotary switch 
provides a synchronized pattern of desired incoming signal (up to 11 
circuits) against proper linear time base. This is ideal for monitoring 
and trouble shooting, as it removes the need of fiddling with knobs as 
it is done now on general purpose oscilloscopes. The static controls, 
such as beam, focus, positioning, and graticule brightness are located 
in tube escutcheon. 


CUSTOM DESIGN — A wide variety of — signal amplifiers with 
response from de to megacycles and sensitivities from 5 millivolts — 
synchronized or triggered linear time base generators from %-cycle 
(and lower if need be) to 2 microseconds — can be specified by you to 
fit your needs for particular equipment. 


PARTIAL KIT FORM — The PANELSCOPE comes fully wired 
and tested with chosen signal amplifier, linear time base generator and 
attendant sync. amplifier. The desired signal attenuators, frequency 


SMALL vibrating feeder called the 
Velofeeder is manufactured by Richard- 
son Scale Co., Clifton, N. J. from a 
basic British development. The illus- 
trated unit, powered by a “% hp motor, 


is used to feed a steady stream of 
finely ground nuts onto chocolate candy 
bors as they pass beneath it. Feed 
rate of the unit is varied by altering 
the distance between the feed tray and 
an anvil pad located beneath the tray. 
The tray is restrained by opposing 
springs and as it moves forward it is 
returned suddenly by impact with the 


anvil pad which is part of a separate 
spring system that is also vibrating in 
the direction of the feed. Vibration 
system is energized by a small rotating 
eccentric weight. 


Instructional Films 


FILM on industrial tapes is avail- 
able for viewing through local 
“Scotch” brand type distributors 
or from any Minnesota Mining & 
Mfg. Co. branch sales office. The 
color film entitled “Tape It Easy” 
shows various manual, semiauto- 
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and amplitude determining components, and method of synchroniza- 
tion can be installed either by us or by you. 


POWER REQUIREMENT — Less than 10 watts of line power for 
built-in high voltage supply — The required B+ and heater current as 
selected by your requirements. For those cases where B+ and heater 
power is not available, auxiliary power pack can be supplied. 


There is a place in your equipment for Waterman PANELSCOPE, a cus- 
tom built oscilloscope at production prices, although your needs may be but 
one or two. May we have your requirements? 


WATERMAN PRODUCTS 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


PANELSCOPE® 

$-4-C SAR PULSESCOPE® 

$-5-C LAB PULSESCOPE* 

$-11-A INDUSTRIAL POCKETSCOPE* 

$-12-8 JANized RAKSCOPE 

$-12-C SYSTEMS RAKSCOPE* 

$-14-A HIGH GAIN POCKETSCOFE® 

$-14-8 WIDE BAND POCKETSCOPFE* 

$-14-C COMPUTER POCKETSCOPE® 

$-15-A TWIN TUBE POCKETSCOPE* 

RAYONIC® Cothede Rey Tubes 

end Other Associated Equipment 
*T. m. nee 
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production 
brazing... 


Lucas 
Mityaupr 


SILVER BRAZING 


PREFORMS 


RINGS 

Flat Wire, Machine 
Wound, Mandrell 
Wound. 


RINGS 


Round Wire, Ma- 
chine Wound, Man- 
drel Wound. 


ODD SHAPES 


Any size or form. 


WASHERS 
Edgewound and 


Blanked. 
Preforms in any size or shape that... 


1. End Wasted Time In Placing Silver Solder 
in position for brazing. 


+ Speed Assembly Work. 


Meter Silver Solder to Flow In and Around 


2 
3. Eliminate Rejects. 
4. Joints. 


To do your silver brazing job better, Lucas- 
Milhaupt offers a wide range of silver braz- 
ing preform sizes and shapes. In addition 
to round and flat wire rings, blanked and 
edgewound washers, Lucas-Milhaupt pro- 
vides a complete line of preforms which in- 
clude such shapes as elliptical, rings, hinged 
rings, segments, slugs, U clips, hairpins, etc. 
Send your drawings or sample part and the 
proper preform will be designed to do your 
brazing job faster at less cost. 


pd pose booklet gives you all 
facts on better brazing with 
eee ikem Write Today! 


ep iG 
ey, 


5056 SOUTH LAKE DRIVE © CUDAHY, WISCONSIN 
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matic and automatic taping ma- 
chines in action, and is designed to 
acquaint industry with the time 
and labor saving advantages of 
tape automation. 

Another film which describes 
and illustrates the features of con- 
struction of the U. S. Multi-Slide 
and the principles of operation of 
this machine has been brought out 
by the U. S. Tool Co. Inc., Am- 
pere, N. J. The film is available for 
loan to industrial companies, en- 
gineering societies, schools and 
colleges. 


Aid To Automatic Brazing 


FERROUS and nonferrous metal 
clad with a predetermined thick- 
ness of silver brazing alloy on one 
or two sides is available from 
American Silver Co., Flushing, 
N. Y. Prebonded brazing alloy 
simplifies automatic brazing opera- 
tions in that there is no need to 
insert and position brazing mate- 
rial. With proper heating, a sound 
joint can be made regardless of 
the complexity or accessibility of 
the assembly. The basic strip can 
be blanked, stamped, rolled, etc., 
without disturbing the silver braz- 
ing alloy which is metallurgically 
bonded to the base metal. 


Handling Equipment Bookings 
Mark Record Year 


INCREASED industrial 
mechanical handling eqij 
pushed material handling 
ment bookings to a record hi 
1955, according to the 
Handling Institute. They 
that during 1955 bookings 
21.46 per cent higher tha 

In view of decreased governmery 
purchases during the year, th 
bookings reported represent a 3% 
per cent increase in material hap. 
dling bookings for industrial cys. 
tomers. 

Manufacturers of handling 
equipment are forecasting a 1) 
per cent increase in 1956 over re. 
ord-breaking 1955 bookings. The 
forecast is based on anticipate 
industrial expansion, _increasej 
production being planned with 
existing facilities, and the antic. 
pated labor shortage. 


INCREASED activity in the indus 
trial computer field by the Genera) 
Electric Co. is heralded by a re. 
cent organizational move which in- 
tegrated the company’s various 
computer operations. A new in- 
dustrial computer section which 


Gia 


CLOSE CONTROL of time, current density, and solution temperature provide for 
success in a hard-chrome plating operation capable of maintaining tolerances to 
within 0.0001 inch. Chrome Electro-Forming Co., Detroit, Mich., engineer and manv- 
facture @ complete line of self-contained hard-chrome plating units and have recently 
expanded this line to include custom models to handle any quantity of parts. The 
equipment for every unit is fully integrated—with tank size, power, location of 


anodes and all other components properly related. 
precisely to synchronize with the electro-chemical reaction. 


The de power is controlled 
A synchronous motor 


operates the timing controls, and with a density of 2 amp per sq in., chrome is 
deposited at the rate of 0.000001-inch per minute. 
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GREENLEE OFFERS 


A PROFIT-MAKING INVESTMENT IN 
HIGH-PRODUCTION MACHINE TOOLS 


Greenlee creative thinking, Greenlee engineering and Greenlee 
experience combined with that of your own engineers will help 


you “produce more at lower cost.” 


Ideas, engineering, experience and facilities of Greenlee Bros. 
& Co. develop improved methods and machines for greater and 


greater productivity of future models. 


Greenlee’s adequate facilities expedite the transition from 
production ideas to production machines... a profit-making in- 


vestment at work in your plant. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


@ Multiple-Spindle Drilling and Tapping Machines 
@ Transfer-Type Processing Machines 
@ Six and Four-Spindle Automatic Bar Machines 


@ Hydro-Borer Precision Boring Machines 


Write for Further Information 


ESAs a. SPO NI 


__ ET ss GREENLEE BROS. & CO. 


GRE. LEE 2084 Mason Ave. 
<i Rockford, Illinois 
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has been established will broaden 
the computer activities previously 
based primarily on specialized en- 
gineering and military lines. 

H. R. Oldfield, Jr., has been ap- 


pointed general manager of the 
industrial computer section. Old- 
field was formerly manager of the 
microwave laboratory at Stanford 
Industrial Park. He has had ex- 
tensive managerial experience in 
the General Electric Co., having 
previously served as manager of 
the advanced electronics center 
and also as manager of plans and 
product applications in the labo- 
ratories department. 


Kenneth R. Geiser has been 
named manager of engineering for 
the new section, and Clair C. Lash- 
er as manager of marketing. 
George C. Trotter will be manager 
of sales. 


From today’s two primary uses 
of computers — in engineering 
mathematics and data processing 
—General Electric executives see 
the use spreading to such things 
as patent searching, stock market 
transactions, letter-mail handling, 
bank accounting and the use of 
computer techniques in advanced 
mechanization and automation of 
factory production. 


Waste Pickle Liquor Study 


EIGHT major companies in the 
metallurgical industries have an- 
nounced plans to cosponsor the 
building and operation of a demon- 
stration plant which is expected to 
prove a practical solution to the 
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perennial problem of treating and 
disposing of waste pickling liquors 
from steel operations. The coop- 
erative undertaking by Blaw-Knox 
Co., Jones & Laughlin Steel Corp., 
National Steel Corp., Pittsburgh 
Steel Co., Republic Steel Corp., 
United States Steel Corp., Wheel- 
ing Steel Co., and Youngstown 
Sheet & Tube Co. will use a new 
process designed to regenerate 
pickling solutions. 

A great deal of research has 
been conducted on the disposal and 
treatment of pickle liquor, the vol- 
ume of which is now estimated at 
more than 600 million gallons per 
year in the United States. Current- 
ly, the predominant method of 
treatment is by neutralization of 
the acid content with alkalis and 
discharging of the resultant sludge 
into lagoons where the material is 
dewatered. This is not satisfactory 
due to high cost and the accumula- 
tion of large quantities of sludge 
presenting a _ difficult disposal 
problem. 

The Blaw-Knox Ruthner process, 
which will be demonstrated in the 
new cosponsored facility, aims at a 
completely positive answer to this 
problem by producing only re- 
usable materials with no byprod- 


ucts. The process, discovered by 
Othmar Ruthner of Vienna, has 
been developed and converte tp 
American practices and stand. rds 
by the Blaw-Knox Co. In this } roc. 
ess the entire sulfate equivale: of 
the waste pickle liquor is re-ep. 
erated as fresh sulfuric acid fo: re. 
use in pickling of steel. The 

in the pickle solution is recov red 
as essentially pure iron oxide 
which is recharged to the blast 
furnaces. 


Rapid Product Changes 
Emphasize Flexible Equipment 


PHARMACEUTICAL industry is 
faced with an interesting paradox 
as regards more automatic equip- 
ment. It is imperative that pro- 
duction departments of pharma- 
ceutical companies seek methods 
to maintain a lower overall cost 
in view of the continuing rise in 
sales and research cost. But, from 
the technological standpoint, prod- 
uct advance is often more rapid 
than the design, fabrication and 
installation of equipment. An 
answer suggested by Dr. John C. 
L. Blagg, assistant plant superin- 
tendent of the Brooklyn plant of 


MAIN console, tabulators and plotters, which are illustrated, are part of the 
Arnold Engineering Development Center's automatic data reduction system. The 
system is designed to replace the need of groups of technicians and mathematicians 
reading hundreds of gages and meters during test operations on jet engines and 


similar equipment. 


With the Remington Rand ERA-1102 system directly coupled 


to the operating engine under test, the data will be recorded automatically and 
results computed while an item is still being tested. A battery of printers has 
been installed in a building near the test facility and engineers can immediately 
tell the reactions achieved in test and can check the results, or intermediate points 
in the testing program. This type of test installation is expected to result in sub- 
stantial production economies and will accelerate the development of engines and 


aircraft. 
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Chas. Pfizer & Co. Inc., involves 
flexibility in the design of equip- 
ment. 

But whatever the answer, the 
pattern of the industry’s growth 
as directed, shows a natural trend 
toward automation. The trend 
shows up in mechanization of 
ointment filling, elastic capsule 
manufacture and pill rolling. Con- 
tinued development of high speed 
accurate weighing instruments 
coupled with electronic control de- 
vices is especially expected to 
speed up the automation of tablet 
manufacturing. 

Speaking at a meeting of the 
American Pharmaceutical Manu- 
facturers Association, he pointed 
out that many larger tablet pro- 
ducers have already organized 
their production on a continuous 
basis from mixing through granu- 
lation, drying, milling, compres- 
sion, counting and final packaging. 
It is but a small step further to 
automatic control where feedback 
from a control instrument would 
correct variances and eliminate 
human error. 


NEW president of Feedback Con- 
trols Inc. is William M. Pease, for- 
merly vice-president and general 
manager. Pease has also served as 
vice-president and manager of the 
Electronics Div. of Ultrasonics 
Corp. and director of the Servo- 
mechanisms Laboratory at M.LT. 
In the latter position he was in- 
strumental in development of the 
M.LT. numerically controlled mill- 
ing machine. 


Information on Electron Tubes 
Available From NBS 


TUBE information service for ac- 
cumulating and disseminating 
technical data on both domestic 
and foreign radio tubes has been 
established by the National Bu- 
reau of Standards. Nearly 10,000 
cards, filed by tube type number, 
are appropriately referenced to 
manufacturers source material. In 
addition, about 10 per cent of 
these cards, selected mainly from 
the high-use miniature and sub- 
miniature types, have been coded 
on punched cards for mechanical 
sorting. Recently, junction diodes 
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When you STUDY COSTS 
it pays to take 
wide look at WEIGHING 


COUNTING 


6m 


ELECTRONIC 
RECORDING 


TESTING 


A MODERN WEIGHING SYSTEM can make a big 
difference in cost control and profit in your plant! 

Are scales missing where needed? Are over-worked 
scales making bottle necks in your production? Are 
you losing material and time with scales misfitted to 
their jobs? In this day of highly specialized machines 
and methods, your scales should add up to a Weighing 
System ... the right scales in the right places . . . sup- 
plying basic data for your accounting system. These 
records that originate at scales directly affect costs, 
inventories and customer billings. Weighing today is 
not a job for isolated scales—it's a vital part of your 
overall cost-control system. 

If you would like to look further into this in your 
plant, why not drop us a line today? No obligation, 
of course. Ask for Booklet 2036, Toledo Scale Com- 


pany, Toledo 1, Ohio. 
SEND == 
TODAY 
TOLEDO '- 
(®) SE a 


HEADQUARTERS FOR SCALES 





Standard 12 stop In- 
termittor with speci- 
ally jig-bored 36” dial. 


and transistors have been add 
this program. 

With this unique service, 
possible to find information a 
any particular tube; all 
types whose electrical chara 
istics, bulb sizes or base config 
tions fall within particular ran 
and domestic tubes that ca: 
substituted for unavailable for: 
tubes. 

The Bureau service is ope! 
all who have legitimate requ: 
Manufacturers are urged to 
ply the Bureau with technica! ; 
formation on new tube types 
they are placed on the market 
that the service can include 
the most recent data. 


PRECISION INDEX TABLES FOR HIGH SPEED PRODUCTION 


CAN YOUR PRESENT MACHINERY 
PRODUCE 30,000 PIECES AN HOUR? 


Few production machines can . . . but it’s 
possible with the Ferguson Intermittor Index 
Table. There are models capable of 30,000 
indexes an hour if your machinery and tool. 
ing can keep up with them. The point is 
... the Intermittor does not limit the speed 
of your machinery the way geneva driven 
or air or bydr operated tables do. 


Perhaps speed is not your problem, but 
excessive maintenance costs are . . . result- 
ing from the clanging, banging and jarring 
you get from a geneva drive. Here again 
ou find the solution in an Intermittor. 
mploying modified trapizoid acceleration 
characteristics, the Intermittor has an initial 
acceleration point of zero with a gradual 
increase to the maximum and an equally 
gradual decrease to zero again ... all of 
which means that the Intermittor is a 
smooth operating table with minimum 
shock and vibration. 


Or maybe you like accuracy ... but don’t 
like shot pins. The Intermittor Indexin 
mechanism has an accuracy of .001” wi 

zero backlash — and no shot pins! 


There are many more reasons why you 
should install an Intermittor when you need 
a rotary table for large volume production, 
including the fact that you can select one 
of 150 standard models from a catalog and 
get exactly what you need in terms of dial 
size, number of stations and indexing period. 


Send for our Catalog No. 300. . 


OVER 150 STANDARD 


Standard 24 station Intermit- 
tor with 30” dial and optional 
stationary tooling plate above 
the dial. 


6 station Intermittor with 12” 
dial and special tool mount- 
ing brackets. 


Standard 18 station Intermit- 
tor with 48” dial. 


- it has a definite 


place in your file if you have the responsibility of 
speeding up production or converting to automation. 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. Al-4 P. O. BOX 5841, ST. LOUIS 21, MO. 


2. 


PRESSED plastic-bound permanent mag- 
nets, having been used successfully in 
Germany, are now available to manv- 
facturers through the Baermann-Nord 
Corp., Amherst, O. The method of 
manufacture makes it possible to press 
shafts, temperature compensation pieces 
and bearings right into the magnets 
or to make magnets of advantageous 
but intricate designs on a mass pro- 
duction basis which would be difficult 
and uneconomical with cast or sintered 
magnets. The need for machining 
operations is eliminated. 


FORMATION of two new compa- 
nies, Taylor Devices Inc., a manu- 
facturing company, and Tayco De- 
velopments Inc., a research com- 
pany, has been announced by Paul 
H. Taylor, president. Both com- 
panies are located in N. Tona- 
wanda, N. Y., and have been estab- 
lished to manufacture and develop 
compressible material devices util- 
izing the unique compressibility of 
special liquids. Liqui Spring-Shoks 
and Liqui Springs are names of 
two devices developed by the com- 
panies. Developments indicate that 
the Liqui Spring-Shok can replace 
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the new approach 


to large scale computations 


in automatic systems design! 


LGrP  3O 


\ THE NEW LIBRASCOPE GENERAL PURPOSE COMPUTER 
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HOMER HERCULES AND 
HERCULES-SUPREME 
PERMANENT MAGNETIC PULLEYS 


Homer Permanent Magnetic Pulleys in belt con- 

veying systems cut costs in a multitude of metal- 

working operations. They automatically remove 

tramp iron from coke, slag, ores, foundry sand, 

etc... . sort ferrous from non-ferrous parts .. . 

and segreyate ferrous from non-ferrous mate- 

rials, minerals, etc. Trouble-free with no D.C. 

power supply required—no production stop- 

pages as result of power failure. Homer's 

“Radial Pole Design “ assures highest magnetic strength across entire working face 
of pulley for deep, effective penetration and positive control of magnetic mate- 
rials. Write for Bulletin PY-260. 


HOMER PERMANENT 
MAGNETIC DRUMS 


Homer Magnetic Drums automatically and eco- 
nomically beneficiate ores . . . remove tramp 
iron from slag, coke, foundry sand, ores, etc. 
. . and separate ferrous parts from abrasive 
material following tumbling barrel operations. 
For installation at discharge end of gravity, 
screw or belt conveying systems and for use 
with tumbling barrels. Permanent, non-electric 
and trouble-free—Homer Magnetic Drums re- 
quire no outside power source. Homer's ‘‘Radial Pole Design,” with permanence 
of magnetic strength guaranteed, assures maximum effectiveness at all times. 
Complete details in Bulletin MD-200. Write for it today. 


OTHER HOMER PERMANENT MAGNETIC EQUIPMENT FOR INDUSTRY 
HOMER MAGNETIC ROAD AND FLOOR SWEEPERS 
Write for Bulletin MS-250 
HOMER “SPACE SAVER" MAGNETIC CONVEYORS 
Write for Bulletin MC-250 
HOMER MAGNETIC SHEET SEPARATORS 
Write for Bulletin SS-210 


THE HOMER MANUFACTURING CO., INC. 


DEPT. 286 LIMA, OHIO 


THE FINEST IN PERMANENT 


a 
| eee 
< J 7 MAGNETIC EQUIPMENT FOR INDUSTRY 





both vehicle springs and shock ; 
sorbers by combining their ac 
into one compact unit. Ap) 
tions of Liqui Springs are in r 
working dies, packaging, max 
tool and automation devices. 
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AUTOMATIC screw feeder that elimi- 
nates hand placing of screws enables 
one person to perform a_ fastening 
operation in half the time formerly 
required by two persons. The screw 
feeder, a product of Pneuma-Serve 
Inc., Cleveland, O., can be adapted 
to special problems where cross thread- 
ing is a possibility. Special double 
foot, attached to the head of the 
driver, prevents blunt machine screws 
from tilting, and thus causing cross 
threading while being driven into o 
phenolic fiber terminal board. 


GOVERNMENT of India has elect- 
ed John D. Elliott, representative 
of the Cross Co., to serve as an 
advisor to its machine tool commit- 
tee. Elliott will review India’s 
present machine tool capacity and 
requirements and its facilities for 
developing machine tool designers, 
and make recommendations to ex- 
pedite machine tool deliveries as to 
size and scope of new factories. 


MEETINGS AND EVENTS 


April 9-12— 

American Management Associa- 
tion. Twenty-fifth National Pack- 
aging Exposition and Conference 
to be held Convention Hall, Atlan- 
tic City, N. J. Additional informa- 
tion may be obtained from Associa- 


AUTOMATION—April 1956 





for accurate, reliable 
automatic control 


Vickers complete Magnetic Amplifier Systems are 
developed to meet the need for reliable and accurate con- 


trol in today’s rapidly-expanding field of automatic control 


FIRST to Produce in industry. 


In addition to custom design systems for particular com- 
plex applications, Vickers offers a complete line of stand- 


ard magnetic amplifiers from milliwatts to 50 kilowatts. 


Commercially-Available 


For your automatic control needs, Vickers’ full resources, 
including special engineering skills and years of practical 


experience, are available to assist you in the solution to 
your problems. 


Magnetic Amplifiers 


TRuGaey 2Gar9y Ree 


MickeR: Inc. a unit of Sperry Rand Corporation 
1871 LOCUST STREET © SAINT LOUIS 3, MISSOURI 
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MODERN POWER 
METHODS! 


No need for PRODUCTION “@ 
DRAG on these assembling 


and feeding jobs! 


Pulte 
tL 


When you can combine greatly stepped-up PEDESTAL 
output with reduced costs, quality control and TYPES 
uniform results, it adds up to benefits you 

can't afford to ignore Advantages that are 

emphasized by the use of 


SCREWDRIVERS and 


SELECTIVE PARTS FEEDERS 


And remember, D.P.S. specially trained engi- 
neers are ready to tackle your problem and 
come up with the right answer 


Shown are two products 
from our expanded up-to- 
the-minute line. Get the 
story. Write for catalog and 
full details. 


ee 


2811 W. FORT ST. DETROIT 16, MICH. 
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tion Headquarters, 330 West 
St., New York 36, N. Y 


nd 


April 18-20— 

Illinois Institute of Technol :, 
Armour Research Foundation s 
sored conference on industria! 
search to be held on univer j 
campus. Additional informa: i, 
may be obtained from Illinois [p- 
stitute of Technology, 35 Wes 
33rd St., Technology Center, Chi- 
cago 16, Ill. 


April 26-27— 

American Institute of Electrica] 
Engineers. Conference on record- 
ing and controlling instruments to 
be held Bradford Hotel, Boston. 
Additional information may be ob- 
tained from Institute Headquar- 
ters, 33 West 39th St., New York 
18, N. Y. 


May 9-11— 

American Material Handling So- 
ciety. Western Material Handling 
Show and conference to be held 
Western Livestock Exhibit Bldg., 
Los Angeles. Additional informa- 
tion may be obtained from Public 
Relations Director, 1501 Oregon 
Ave., Long Beach 13, Calif. 


May 7-11— 

American Welding Society. 
Fourth Welding Show and con- 
ference to be held Memorial Audi- 
torium, Buffalo, N. Y. Additional 
information may be obtained from 
Society Headquarters, 33 West 
39th St., New York 18, N. Y. 


May 9-19— 

Mechanical Handling Exhibition 
and Convention. To be held Earls 
Court, London, England. Addi- 
tional information may be obtained 
from exhibition manager, Dorset 
House, Stamford St., London, 8.E. 
1, England. 


May 14-17— 

American Society of Mechanical 
Engineers. Design Engineering 
show to be held Convention Hall, 
Philadelphia. Additional informa- 
tion may be obtained from Clapp 
& Poliak Inc., 341 Madison Ave., 
New York 17, N. Y. 


May 21-22— 

Radio — Electronics — Television 
Manufacturers Association. Sym- 
posium on reliable applications of 
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electron tubes to be held Irvine no : a siti 
Auditorium, University of Penn- —_ 4 } Os a Ae HS VA 
sylvania, Philadelphia. Additional ome < RN Zs SN 
information may be obtained from * “« Ke OE Le oN SOW 
Association Headquarters, 650 Sal- ois eS ee SAH 
mon Tower, 11 West 42nd St., New , y Kk 


York 36, N. Y. e 


May 24-25— 

Third Conference on Mechanisms. 
Sponsored by Purdue School of T 
Mechanical Engineering and Ma- 


chine Design to be held Purdue RECORDING CHART SERVICE 
University. Additional informa- 

tion may be obtained from the Edi- . . 

tor, Machine Design, Penton Blidg., has application for you 


Cleveland 13, O. 


sins | SS” 


Material Handling Institute Inc. 
1956 Exposition to be held Public 
Auditorium, Cleveland. Additional 
information may be obtained from 


Institute offices, Suite 759, One ie : .. ) DIGITAL COMPUTER RECORDS . . . 
Gateway Center, Pittsburgh 22, Pa. y 


Are you satisfied with your present computer 

4 recording forms? Contact Technical for help 

5 bis pone Pega in develoning computer or tabulating machine 

June 11-1 , 7 RS forms best suited for your statistical applica- 

Society of the Plastics Industry é = tions. Information on Technical’s “know-how” 
Ine. Seventh national plastics ex- with computer papers sent upon request. 


position to be held new Coliseum, 


New York. Additional information A i ‘ | “SPECIAL” RECORDING CHARTS ... 


may be obtained from Society for new instruments or unusual process needs ! 


Headquarters, 65 West 44th St., i : , ! oars 
New York 36. N. Y Ht } LE f Charts are vital to the new recording instrument 
ae — H " design. Be sure you contact Technical when 
ott your project begins and eliminate recording 

HS val Mt problems at the start! For standard instruments 
June 11-29— rt 1 


2 4 183s recording under unusual process conditions, 
Case Institute of Technology. Me F Technical can supply “Special” charts on heat 


Summer study course in process hn cH or electro sensitive and other papers. Send for 
. tase “Technical Notes’ containing helpful new chart 

control theory with frequency spociiniilate. 

techniques to be held Cleveland 

campus. Additional information 

may be obtained from Graduate . 8000 STANDARD CHARTS... 

Div., Case Institute of Technology, 2 await your call! 

10900 Euclid Ave., Cleveland 6, O. 


. Litttt. 

— eS Chart supply is easy . . . and operating costs 
WS x are less .. . when you suggest to your pur- 
MN a chasing men to buy all their chart needs from 
\ -r. 


cD) : Technical. Technical’s acceptance by large and 


small “Blue Chip” companies is testimony of 


y Ms a) high chart quality. Automatic order process- 
vf ing and inventory control assure fast service. 
= Write for Catalog 56 and stock list. 


Serving America’s Foremost Industries 


c€CHNICa CHARTS INCORPORATED 
BUFFALO 10, N.Y. 


Nationally Represented by TECHNICAL SALES CORPORATION 
16599 Meyers Road, Detroit 35, Michigan 


“We're new in the computer tield, STANDARD CHARTS © SPECIAL CHARTS © COMPUTER PRINTING AND PLOTTING PAPER 


80 we just have to feel our way 
along.” 
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In AUTOMATION Gaging, too, 
FEDERAL goes the whole way 


Automation has become a fashionable byword 
in plants today. It’s easy to look upon Automa- 
tion as the answer to every production problem. 
Being the first to treat Automatic Gaging so fully, 
however, we are well aware that mistakes and 
disappointments often occur when complete auto- 
mation is undertaken with insufficient knowledge 


and too hasty planning. 


We work closely and successfully with machine 
tool builders to develop gages that conform to 
the capabilities of their machines. Our engineers 
provide various degrees of control on existing 
machines in the field and also work in close 
collaboration with machine designers to provide 
gaging and control units built into the manu- 


facturer’s original machines. 


| Ask for your copyl 


The new Federal Auto- 
mation Catalog includes 
many photographs and 
diagrams showing auto- 
matic gaging systems suc- 
cessfully employed in 
various industries. Full of 
valuable ideas — an im- 
portant reference book. 
Free on request. 


We have many highly successful installations 
in daily operation and will welcome the oppor- 
tunity to discuss your proposed automation when 


you first start your preliminary planning. 


Our goal is the development of the one best 
gage for any job, in the fastest time, at the lowest 
cost. We are widely experienced in mechanical, 
air, electric, and electronic gages . . . and are 
regularly designing and building them all. If 
gaging in your plant can be automated, chances 


are good that the right Federal Gage will really 


make Automation pay! Write or call us today. 


FEDERAL PRODUCTS CORPORATION 
6394 Eddy Street * Providence 1, R. I. 


AFEDERAL Zz 


FOR RECOMMENDATIONS IN MODERN GAGES... 
sbicinbaielinciiegdialaiaeClir tingid abate Une cidcaiatiateee 
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detroit dateline 


Micromatic honing machines put the finishing touches on cylinder bores in Ford 
V-8 engine blocks to give them the highly finished surface required for a proper 
assembly. The cylinder blocks are tilted so that the machine may hone the 


cylinder bores in a vertical motion. 


The block is then transferred to the next 


station and the tilting action is reversed so that the second bank of cylinder 


bores also is honed vertically. 


Gaging Automated Quality 


SPEED of production continues to 
rise with each new improvement 
in machine tools and production 
techniques. 

In an address to the American 
Tool Distributors Association, Wil- 
liam C. Newberg, vice president of 
Chrysler Corp. and president of 
Dodge Div. highlighted this rapid 
advancement. “, . How many 
people, for instance, know about 
the tremendous improvements that 
have been made in virtually all 
kinds of metalcutting machine 
tools over the past ten years? You 
and I know that some present-day 
lathes are turning fifteen times 
faster than those in use before 
World War II. 

“Similar advances have been 
made in pressing and stamping. 
Only six years ago most big presses 
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were capable of turning out large 
stampings at the rate of approxi- 
mately six strokes a minute. To- 
day there are big presses with new 
automatic materials handling de- 
vices which can operate all day 
long at eighteen strokes a minute 
or better. This is a spectacular 
gain of at least three to one since 
1949. 

“Besides operating at higher 
speeds and performing in ways 
that were unheard of only a few 
years ago, machine tools are now 
working metal to far closer toler- 
ances than were formerly pos- 


Making Good Ones 


As production speeds are in- 
creased it is only natural that the 


By JAMES C. KEEBLER 


Associate Editor 


automakers’ concern for quality 
should increase too. Despite the 
fact that automatic cycling ma- 
chines are considered to be more 
accurate than hand operated equip- 
ment (no matter how hard you 
push the button—the same thing 
happens), the automation engi- 
neer’s nightmare is that his ma- 
chines might start making scrap 
parts automatically at a tremen- 
dous rate. 


This fear can give him head- 
aches with various kinds of pain. 
If an operator attempts to load an 
offsize part into a fixture whose 
locator will not accept the part, he 
has in effect performed a gaging 
operation. But with automatic 
equipment the story is different. 
If offsize parts are not previously 
sorted out, an automatic loader 
will jam and result in costly down- 
time. 

Missed operations, if not detect- 
ed, can cause cutting tool break- 
age at a subsequent station. Failure 
of a part to eject from a die can 
cause a double hit that might 
crackup the press. Out-of-toler- 
ance parts at the end of the line 
can shutdown assembly operations. 

This points to the need for ad- 
ditional gaging operations to be 
the watch dog on product quality 
as well as equipment and oper- 
ator safety. 

To keep pace with these fast 
moving machine tools the gage- 
makers are called upon to supply 
automatic gaging machines that 
quickly measure the parts, sort 
them and even control machine 
tool setting by signaling the trend 
of size change. 

This means more air gages and 
fewer fixed size hand gages, more 
master setting gages and stand- 
ard size blocks that establish and 
maintain zero settings on complex 
gaging machines. 

The complexity of this gaging 
equipment means that no longer 
can the master mechanic leave his 
gage planning program go till last. 
Design and procurement time for 
these vital sentinels often puts 
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them in the same flow time 
brackets as the machine tools 
themselves. 

Gage planning now ranks with 
machine tool planning in the estab- 
lishment of the automated manu- 
facturing process. 


Right on the Button 


The automaker not only de- 
mands speed in his gaging opera- 
tions, but ever increasing accuracy 
as well. The gage must continual- 
ly be more precise than the ma- 
chine tool or it loses its value as 
the guardian of machine perform- 
ance. If you can’t trust your gage 
to measure to closer tolerances 
than your tools can produce you 
need a better gage. 

High levels of inspection accu- 
racy lead us to an interesting 
phase of mass production so far 
as automobile engines are con- 
cerned. Mass production’s corner- 
stone is the principle of full inter- 
changeability. Yet if parts can be 
measured to closer tolerances than 
they can be economically produced, 
it is possible to resort to noninter- 
changeable manufacture—selective 
fitting and assemble parts to 


= | 
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Overhead steel arms carry Ford V-8 engines through assembly operations at a 


closer fit limits than would other- 
wise be possible. 


Choose Your Partners 


Ford V-8 engines provide an ex- 
ample of mass production where 
quality is improved by selective 
fitting parts for assembly. Cyl- 
inder bores that are accurately 
honed for size and finish are classi- 
fied into 8 steps of 0.0002-inch tol- 
erance and pistons are similarly 
grouped to achieve proper fit. 

Crankshaft journals that fit the 
connecting rods are each classified 
into one of two steps of 0.0002- 
inch tolerance. This means that 
as the crankshaft is assembled to 
the engine the combinations of 
piston and connecting rod assem- 
blies required to fit the four 
throws of the crankshaft and the 
eight cylinder bores are visible by 
previously gaged markings on the 
parts. 

The possible combinations re- 
quired here sound like confusion 
galore, but Ford uses an automated 
communication and handling sys- 
tem to keep the record straight 
and the quality high. 


Known as TelAutograph, the 


height convenient for assemblers. Engines are attached to the carrier at the 
start of assembly operations and remain on the steel arm through all assembly, 
testing and repair operations. Selective-fit pistons and connecting rods reach 
the line in timed sequence so that matched sets are ready as each engine 


comes along. 





communication system has a senq. 
ing station at the beginning | f th, 
engine assembly line, and thre 
receiving units at strategic loca. 
tions in the plant where engin 
components are placed on ¢op. 
veyors for delivery to engine as. 
semblers. 

Inspectors stationed at the star 
of the assembly line use air gage 
to determine the exact size of each 
of the eight cylinders in the new ep. 
gine. They also classify the crank. 
shaft dimensions. This information 
and the engine identification num. 
ber are written by hand on the Tel. 
Autograph, which transmits the 
instruction to a worker at the 
piston selector rack, to an inspec. 
tor, and to a connecting rod as. 
sembler. 


Pistons are selected to match 
the dimensions of each engine's 
cylinder bores and are hung on a 
conveyor rack. Inserts are put 
in the connecting rods to size them 
exactly in accordance with the 
crankshaft journal measurements. 

Therefore each piston and con- 
necting rod assembly is made up 
especially for a cylinder bore and 
is so identified in the conveyor rack 
that takes these matched sets to 
the assembly lines. These parts 
reach the engine assembly line 
shortly before the matching en- 
gine block gets to the assembly 
station. When the right engine 
comes along, the matched set of 
pistons and connecting rods is 
installed. 

The TelAutograph system makes 
it unnecessary to have large stocks 
of various size pistons and con- 
necting rods alongside the engine 
assembly line, and reduces the 
possibility of wrong selection while 
the engines are being assembled. 















































































































































Precise Precision 





At first glance it might appear 
that when the machine tools of 
tomorrow can make all parts to 
a total tolerance of 0.0002 the 
selective fitting procedures will be 
obsolete. But the observer can't 
help but wonder if then the gage 
makers will be in a position to 
provide equipment that will have 
the automakers’ classifying in steps 
of 0.00002-inch. 


In any event gage accuracy is 
a key to automaking quality. 













AUTOMATION—April 1956 


_ e/a 








rt 
— 


mtn 


a ee) ee | 


LOUDEN SHORPROP ELECTRIFICATION 
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Louden SHOK-PRUF Electrification in Adams Engineering self-contained 


manufacturing plant. 


Exposed conductor bars are a 
hazard to men working about 
a plant. There is only one way 
to eliminate the risk .. . by 
providing an effective insula- 
tion barrier . . . Louden Shok- 
Pruf Enclosed Electrification. 
The Shok-Pruf scheme com- 
pletely isolates and insulates 
the conductor bar, completely 
covering it on all sides with 
heavy, tough and durable Neo- 
prene. The only opening to the 
conductor bars is a narrow 
channel at the bottom through 
which the arm of the current 
collector passes. The wrap- 
around insulation prevents any 
possible contact and removes 
all hazards. Workmen welcome 


Aisle space savings pays for Louden installation. 


this protection and work effi- 
ciency increases at once. Safety 
records improve; insurance 
costs go down. A typical Louden 
Shok-Pruf installation is the 
plant of the Adams Engineering 
Company, Miami, Florida, 
makers of aluminum lawn and 
porch furniture. Shok-Pruf is 
another development typical of 
Louden broad-range engineer- 
ing experience, knowledge and 
equipment that turn to fullest 
account the fundamental ad- 
vantages of overhead handling. 
Shok-Pruf Electrification is 
available for any crane or mono- 
rail installation. Consult a 
Louden representative. Write, 
phone or wire today. 


WM 


Close-up of SHOK- 
PRUF insulated con- 
ductor bar, current 
collector and Louden 
Moto Veyor drive unit, 


ben good handling installations better 
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Side view of SHOK-PRUF 
channel type conductor bar. 


Cross-section SHOK-PRUFP 
conductor bar and collector, 


T Neoprene insulation. 


2 Heavy zinc-coated steel con- 
ductor. 


3 Multiple, articulated collector 
shoes give greoter contact 
surfoce, ore self-cleaning, elimi- 
nate arcing, give up to 10 times 
longer life. 


4 Articulated collector over- 
comes misalignment at trons- 


fer points. 


THE LOUDEN MACHINERY COMPANY 
6804 Broadway, Fairfield, lowa 
A Subsidiary of Mechanical Handling Systems, Inc. 


MONORAIL & CRANES 


SINCE 1867...THE FIRST NAME IN MATERIALS HANDLING 
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High temperature 
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Single actuated 
dual switch 


A continuous flow of 
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Iiluminated push button switch 


Precision Switch developments 
anticipates designers’ needs 


Function of MIcRO swITcH Engineer- 
ing, both at the factory and in the 
field, is to supply the precision switch 
which most exactly meets the design 
requirement. 


Shown here are just a few recent 
MICRO SWITCH developments that 
designers have found useful in a wide 
variety of applications. Write to any 
branch office or to Freeport, Illinois 
for more detailed information. 


The Single Actuated Dual Switch 
consists of two basic switching units 
operated by aroller lever actuator. The 
operating point of one of the basic 
switches is field adjustable so either 
simultaneous actuation or a definite 
sequence of operations is possible. 


The Illuminated Push Button Switch 
is a low force, high pre-travel switch 
with an indicating light as an inte- 
gral part of the push button. The 
high pre-travel permits movement of 
the button before the contacts snap 
over. This switch is designed for use 
in electronic, aircraft, mobile, ma- 
rine, railway and other low voltage 
a-c or d-c applications. 


The High Temperature Basic Switch 
is a precision snap-action switch 
which will operate satisfactorily in a 
temperature range of from -50° to 
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plus 1000° F. It is useful in such 
industrial applications as found in 
distilleries, foundries, vulcanizing 
plants and other industries which re- 
quire high temperature components. 


Push Button Actuators are of a new 
series available to designers of elec- 
trical computers and other types of 
commercial and industrial devices 
which require reliable panel-mounted, 
manually-operated switches. They 
are available with %” or 1” buttons 
and combine attractive appearance 
and extremely long life with an ex- 
ceptionally good actuation ‘“‘feel’’. 


Manufacture of precision switches 
is not a side line with MICRO SWITCH. 
It is our entire business. That is why 
industrial designers come to us more 
and more each year with switch prob- 
lems of amazingly diverse types. 
MICRO SWITCH branches are conven- 
iently located to serve you. 


MICRO SWITCH Engineering Service is available to help you select the exact switch 
to meet your design problem. Call the MICRO SWITCH branch nearest you. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
tn Canado, Leaside, Toronto 17, Ontorio » FREEPORT, ILLINOIS 





switches 
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Iluminated Push Button Switches; 
allow mounting 


on one inch centers 


MICRO SWITCH Illuminated Push But. 
ton Switches are outstanding for ease 
of operation, high pre-travel, compact 
design (which permits mounting op 
one inch centers), smooth appearance 
and easy-to-see pilot light. Switches 
are previded with sockets for a single 
contact miniature bayonet lamp. Re. 
movable translucent push buttons are 
available in clear, red, or frosted white, 


& 











High Temperature Switch 
comes in three actuator types 


In addition to the 
plunger-actuator 
type, MICRO high 
temperature 
switches are also 
available with pin plunger actuators 
for use where space is limited and 
small operating motion is available. 
Roller plunger actuators are provided 
for applications where cam or slide 
action is required. 

























How Push Button Actuators 
are mounted to a panel 
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Knurled bushing assembly is inserted 
through the panel and threaded into the 
switch mounting bracket. The mount- 
ing bracket in turn is keyed to the 
panel, using Mounting details A or B. 
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Know Your Operations 


It has been disconcerting to note the number of instances 

of haphazard advance into more automatic operations. 

Not infrequently the equipment builder is faced with con- 
tinuously changing specifications or requests for additional 
features on completing a special machine. All too often there 
is evidence of little thorough planning. 


Today, much can be done with automation. It is imperative, 
however, to make a careful study of operations and know the 
facts. Studies can establish definitely how far the operations 
should be carried; what real savings can be made; what pro- 
duction speeds can be attained; and whether improved function- 
al characteristics of the automatically produced product will 
warrant automation. 


When planning is haphazard or meager, results are seldom 
what they should be, and costs are always higher. 

Methods men of yesterday sought merely to determine 
whether a given motion was really necessary; to reduce all in- 
dustrial work to standardized bits and pieces; concentration was 
on motions and their elimination or reduction to simplest form. 
Good management and the automation engineer today must 
make a clean break with these doctrines of the past which 
evolved basically around human limitations. For automation it 
is necessary to approach the problem from a new, more com- 
prehensive viewpoint: 

First, consider the product to be produced. Are the detail 
design features such as to make it most amenable to automatic 
manufacture? 

Second, consider the various manufacturing methods in- 
volved. Are they the best? . . . the most economical? .. . will 
product modification permit imprevement? 

Third, consider the individual operations required for the 
complete manufacturing cycle. Are all really needed? .. . are 
they in the right sequence? . . . should they be done by auto- 
matic machines? .. . can all or part of the automatic operations 
be linked together to get automatic production? 

Start with one project of an overall plan, work it over 
carefully and completely and see what thoroughly planned 
automation techniques can do for you! 


EDITOR 
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Fig. 1—Control machine for centralized traffic control. 
Condition of lights on track model reflect movement 
of trains, position of switches, and signals at each 
controlled point. Automatic train graph provides 
permanent record of train movement through the con- 
trolled territory 


RAILROAD EXPERIENCE 
HIGHLIGHTS SUCCESSFUL 




















RELAY CONTROL SYSTEMS 


By J. H. McRAINEY 
Assistant Editor 


Every fact that is learned becomes a 
key to other facts—a homely observation 
but extremely meaningful to a technol- 
ogy such as automation that embraces 
all industrial fields. This article is con- 
cerned with a general discussion of basic 
techniques and practices associated with 
a practical and well proved relay con- 
trol system developed by the railroad in- 
dustry for traffic control. 
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CENTRALIZED traffic control as applied to 

the railroad industry is among the many 

fine examples of successful automation which 
predate the use of the word itself. In railroad 
transportation, as in other fields of transportation, 
the factors of safety, dependability of operation, 
and maintainability of equipment have been and 
are of paramount importance. Major charac- 
teristics of all equipment put into use by the in- 
dustry must reflect such factors to a high degree. 
In view of these exacting standards which re- 
flect the requirements of automation in all fields, 
it is of considerable current interest to note that 
centralized traffic control (CTC) in the railroad 
industry involves a complex system of mechanical, 
electrical, and pneumatic elements that has suc- 
cessfully served the railroad industry for over 
25 years. The addition of electronic elements to 


AUTOMATION—April 1956 





Fig. 2—Each controlled location is provided with a small relay house containing field 
equipment, various signals to guide train operator, and necessary switch machines 


located next to tracks. 


le py 


the basic system dates back to 1942 and is repre- 
sentative of continual improvements which has 
resulted in industry acceptance of larger and more 
extensive applications. 

Knowledge of these successful early forms of 
automation is of importance other than from the 
historical viewpoint. Many years of eminently 
satisfactory operation and development have re- 
sulted in the collection of facts and figures—which 
in most cases are favorable enough to impress the 
most wary skeptic as to the potential in well- 
planned automatic operations. 

Consider the value of CTC to the railroad indus- 
tries: Records indicate that the operating capacity 
of a single track is increased by 50 to over 100 
per cent; operating costs are reduced by saving 
tonnage freight trains an average of over a minute 
a mile; and a study of 26 CTC installations pre- 
pared by the Economics Committee of the Signal 
Section, Association of American Railroads, indi- 
cated that a savings per year of $2,140,355 was 
realized on an expenditure of $7,818, 595—a yearly 
saving of 27.4 per cent of total investment. 

From the engineering and manufacturing view- 
points, knowledge of early forms of successful 
automation in other fields is important because 
these early forms represent proved experience in 
methods and techniques—established points which 
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can serve as guideposts to all other industries in- 
terested in progress. This is merely a restate- 
ment of the principle that automation is horizontal 
in nature. Details may differ, but the funda- 
mentals of the elements of automation—such as 
suitable means of controlling complex operations 
apply to all industries. 


> Need For Traffic Control 


With CTC, one man sitting at a desk console 
follows the course of all trains through a given 
area and directs their movement through a mul- 
tiplicity of remote controlled signals and switches. 
This is considerably more than a minor improve- 
ment of the more usual methods of traffic control 
involving manual signals, telephone connected con- 
trol points, written movement orders, time sched- 
ules, superiority of trains, etc. As in any traffic 
control situation, the major problem involves the 
conflicting requirements of a number of units 
which operate over a given traffic circuit—require- 
ments which must be satisfied within the limits 
imposed by safety. In railway transportation the 
problem is compounded because of the particular 
limitation to the maneuverability of the involved 
trains and the general limitations as to how much 
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money can be intelligently spent to supply addi- 
tional track just to introduce increased flexibility 
in the use of existing tracks. 

In more detail, the particular traffic control 
problem of the railroad industry involves a com- 
bination of the conflicting needs of scheduled 
trains advancing from opposite directions (meets). 
scheduled trains with different speeds advancing 
from the same direction (passes), and the sporadic 
use of the same track circuits by special trains, 
such as switch units. 

Briefly, one type of CTC installation as con- 
ceived by Union Switch & Signal, Div. of Westing- 
house Air Brake Co., as a solution to these prob- 
lems, is an all-relay control system designed on 
the time-element principle. The major elements 
of the system are: 


1. Central control point which houses a control ma- 
chine equipped with various levers to initiate the re- 
mote operation of track switches and wayside signals; 
indication lights on a control panel which reflect the 
condition of switches and signals and also the occu- 
pied or unoccupied condition of sections of track as 
represented on a track model; an automatic train 


TYPICAL ALLOCATION OF CONSECUTIVE COD 


IMPULSE 


Line check and 
lockout. 


Line check and short 
lockout. : 
Each station code 2 to 8 | Same as 
combination has 

three long and long 
four short im- 
pulses, Thirty- 
five. stations 
possible, O long 


sontrol code. 
Switch is normal. 


10 short] Track is clear. 


Track is occupied, 


Normal switch. long Switch is reversed, 


(Special control 2 short 

if impulse is made 

long). 12 long | Approach is 
occupied. 


Approach is clear, 


long Reverse switch. 

Left signal is clear. 
(Special control 
if impulse is made 
long). 


2 short 
Power is on. 


Power is off, 
Clear left signal. 

Right signal is clear. 
Slear call-eon sig- 
nal. 9 Switch is open, 


Clear right signal, 
Signals at stop. 
Signals to stop. 


Time release 
Call-on signal to operating. 
stop. 

Indication stick 
Reset code appa- relays operated on 
ratus to normal selected panel. 
condition, Code apparatus reset 

to normal condition. 


Fig. 3—Control codes originating at control machine 
and indication codes originating at the field location 
always consist of 16 impulses. Duration of impulse 
occurring at a given count distinguishes the action 
which occurs as a result of the code. 
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graph which makes a permanent record of train mov: 
ments or other information; and the necessary equi} 
ment such as relays, etc., to effect the above, Fig. 


2. Equipment at each controlled location consistin 
of power switch machines, signals, relays, pows 
source, etc. This equipment not only receives an 
executes instructions from the main control point, bi 
also transmits back to the central control machine evi 
dence that the instructions have been carried out. Th 
tield equipment also transmits signals reflecting th 
passage of all trains, Fig. 2. 

3. One pair of control wires, extending from the cer 
tral control machine, to which are connected all con 
trolled locations. 


> Code System 


Transmission of intelligence over this particular 
system is by a code which consists of a series of 
16 impulses, any of which may be short or long. 
Individual transmissions of information, either 
from the control machine or the controlled point, 
always utilize the entire 16 impulses. Each im- 
pulse is given individual character by its position 
in the code and by its pulse duration. As can be 
seen from Fig. 3, two of the 16 impulses (1 and 16) 
are reserved for the operation of the code system; 
seven impulses (2 to 8) are used for station identi- 
fication; and seven impulses (9 to 15) are used for 
function control and indication. 

Each station to be controlled is identified by a 
three-digit number. Therefore, with the particular 
seven numbers allocated to station identification, 
35 controlled points can be established for a given 
16-impulse series. And each of the 35 controlled 
points, connected by a single pair of wires, is cap- 
able of controlling seven, two-position functions 
and also indicating seven, two-position functions. 
Duplicate use of the dc line circuit in carrying both 
control and indication signals is provided for by 
reversing the line polarity. When control codes 
are transmitted, the line is energized and de-ener- 
gized with normal polarity, creating impulses which 
are followed by all 35 field stations through the re- 
ceipt of the station identification code which iso- 
lates the exact controlled point. When any indica- 
tion code is transmitted from a controlled point, 
the line polarity is reversed so that only the line 
relays at the central control machine and trans- 
mitting field station follow the impulses. Pos- 
sible conflicts in transmission are provided for by 
the relay circuit design such that transmissions 
from the central office always take precedence, 
and transmissions from the field follow a station 
preference sequence. 


> Can Include Electronic Devices 


This standard two-wire dc system can be ex- 
tended to other sections beyond the limitations of 
35 stations, without the need of stringing addi- 
tional wire back to the control machine, by utilizing 
individual carrier frequencies superimposed on the 
single pair of wires to transmit signals from the 
central control point, Fig. 4. With suitable filters 
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on the wire circuit and special receiving equipment 
designed to respond to a given frequency at a 
particular control section, the number of additional 
35-station sections which are controlled over the 
same two-wire system is practically unlimited, 
being determined by the amount of operating ter- 
ritory that is desirable to consolidate at one con- 
trol point. Each 35-station section is provided 
with its own line battery and the actual operation 
and response to the 16-impulse code is the same 


Fig. 5—Example of polar type relay used 


in CTC system. Relays are individually 
plug-connected for ease of replacement. 


within each section. In addition to a special fre- 
quency for control codes originating at the control 
console, the indication codes originating in each 
field section are converted to coded impulses of a 
special frequency for transmittal back to the cen- 
tral control point. The office equipment converts 
these signals to dc impulses which in turn operate 
the office relay equipment. 

The carrier equipment contains electronic ele- 
ments and is subject to the normal frailties associ- 


Fig. 6—Example of neutral! relays used in CTC system. Both 
square and round armature type are represented. 
tions for this particular unit are through plug connectors which 


Connec- 


engage sockets on top of the housing containing relays as- 
sociated with a given operation. 
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ated with such elements. The usual practice is 
to install duplicate sets of carrier equipment in 
the office and at each field carrier location. In 
anticipation of its use under abnormal conditions, 
this auxiliary equipment is adjusted to deliver a 
higher voltage and respond to a lower voltage than 
normal units. The philosophy behind using du- 
plicate standby equipment is based on the im- 
portance of continued service of a given section 
which consists of a sizable number of control points. 
If spare equipment is needed, it is most logical that 
it is wired in place ready for use. As a conse- 
quence, it is not as important that the normal 
first echelon of maintenance know the equipment 
in detail. Changeover from normal to standby 


carrier equipment is under the control of the op- 
erator at the central console or is accomplished 
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Fig. 7—Rear of control console at the central 
point. Shown are the line coding and storage 
group mounted in individual metal housings 
and the interior of the console with these panels 
swung out. 


automatically in the event of certain line faults in 
the carrier circuit. 


> Basic Relay System 


Two types of polarized relays and two types of 
neutral relays are used in the basic de system. 

BIASED POLAR TYPE: An example would be the 
line relay used in field locations to repeat line im- 
pulses transmitted from office, but not impulses 
transmitted from other field locations. These re- 
lays close one set of contacts when energy flows 
through the coil from positive to negative ter- 
minal, and operate in the reverse direction if the 
current is interrupted or reversed. 

MAGNETIC STICK POLAR TYPE: Indication relays 
and control relays which respond to impulses of 
given polarity and remain in the last operated po 
sition without energy are examples of this type, 
Fig. 5. 

SQUARE ARMATURE TYPE: The more complete 
magnetic circuit of a square type armature is used 
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to obtain longer release time to produce, for ex- 
ample, long impulses in transmission of the code. 

RounD ARMATURE TYPE: The remainder of the 
relays used fall into this category, Fig. 6. 

Limitations of space do not permit a thorough 
description of the relay circuits used in combining 
the four types of relays. However, as a general 
description, at the office, the relays can be divided 
into three functional groups: Line coding, pyramid 
and office storage. More specifically, the line cod- 
ing group includes all relays directly associated 
with the line circuits; all relays the function of 
which is to generate a stepping action for code 
progression of outgoing codes and to follow this 
action for incoming codes; all relays involved in 
line checking and locking action and in the tim- 
ing of the impulses; and all relays that interpret 
and store the code for delivery to the storage units 
at the conclusion of each code action. This group 
is housed in an individual sheet-metal case, Fig. 7. 
All connections between this unit and the line or 
between this unit and other groups are established 
through a plug connector on top of the unit, and 
thus the entire unit can be readily replaced. 

The pyramid group includes those relays used 
for station selection. These relays are mounted in 
a single case and are connected to all other equip- 
ment through a connector block to facilitate any 
changes which may take place in station arrange- 
ments. 

The office storage ,roup includes the relays 
which initiate control cod action; indication stick 
relays operated by indication codes received through 
the line coding group; and relays that deliver the 
information stored in the line coding unit dur- 
ing the indication code to the final indication 
stick relays. Those relays associated with a group 
of stations are housed in individual sheet-metal 
cases mounted on the rear of the control machine. 
As these units vary in makeup to suit individual 
location requirements, they are not plug connected. 

Field code equipment also consists of line coding, 
pyramid and storage groups of relays. Each group 
performs the same functions as its counterpart in 


Fig. 10—Typical electric 
switch machine with cov- 
ers removed to show mo- 
tor, gear box and circuit 
controller compartment. 


the office. The various units are plug connecte4 
for ease of replacement as an entire unit. In add - 
tion to the code equipment, each field station is 
equipped with various relays associated with actu: | 
control of the signals and switches and various ir- 
dication relays associated with the switch, signa! 
and track conditions, Fig. 8. Basically, then, the re- 
lays and related equipment in the code system con- 
sist of means of supplying either short or long im- 
pulses and means of counting these pulses with cer- 
tain operations occurring as a result of each im 
pulse, Fig. 9. 


> Safety a Necessity ; | 


Such a thing as centralized control of railroad 
traffic would not be possible if proper safety fea- 
tures could not be provided. In other industries 
which utilize large quantities of switching relays, 
such as the communication industry, malfunction 
of the system is cause for concern but the potential 
seriousness never approaches the case of malfunc- 
tion ina CTC system. From the standpoint of safe- 
ty, a CTC system follows a principle that has been 
standard with the railroad industry wherever pos- 
sible. All wayside signal functions are dependent 
primarily upon the occupied or unoccupied condi- 
tion of the track and a check between opposing 
signals, and secondarily, upon the will of the oper- 
ator. Through the use of circuits which intercon- 
nect various signals at a controlled point and ad- 
jacent controlled points, it is impossible for im- 
proper manipulation of control levers to set up an 
unsafe condition for train movement. As an ad- 
ditional precaution, each controlled switch is pro- 
tected by detector and approach locking to eliminate 
the possibility of an operator reversing a switch in 
the face of a train which has accepted the indica- 
tion to proceed. Hand switches, which might be lo- 
cated on CTC track where train speed exceeds 20 
miles per hour, are electrically locked in a normal 
position and can be unlocked only when traffic 
conditions are safe for the unlock. 
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Logically, maximum safety is achieved in the 
overall sense by designing independent safety fea- 
tures into each type of equipment which goes to 
make up the total system. As an example, the 
switch machines, either electric or electropneu- 
matic powered devices, Fig. 10, are equipped with a 
lock rod arrangement which serves as a mechanical 
lock insuring that a switch cannot be moved un- 
less the controlled pneumatic or motor power drive 
linkage also is actuated through a normal cycle. 
Each switch also contains an electrical position in- 
dication circuit that is dependent upon the joint 
action of the switch mechanism and the proper 
movement of the actual switch points as checked by 
a separate point detector mechanism. In anticipa- 
tion of circumstances where switch points could 
be deflected by train traffic, such that the actual 
point conditions would create an unsafe situation 
though the detector bar indicated otherwise, me- 
chanical means have been included in each switch 
to hold indication points open once a considerable 
displacement of the detector bar of a locked switch 
has occurred because of unusual traffic conditions. 
Subsequent operation of the switch will reset the 
latch if no damage has been done. If damage has 
resulted from the traffic, the actuating mechanism 
is fouled by the latch and maintenance need is in- 
dicated by the inability of the switch to signal a 
locked condition. 


> A Basis For Further Progress 


These general observations illustrate the ad- 
vanced level of development in only one segment of 
the field of control within the railroad industry. 
The significant fact is that advancement in this 
particular case has been successfully built around 
components whose capabilities are not often suf- 
ficiently appreciated or understood. 
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Fig. 11—Recent advancement 
in control art in railroad in- 
dustry is represented by 
freightyard automatic classifi- 
cation installation. As part 
of operation, retarders auto- 
matically slow down moving 
freight car to ideal coupling 
speed depending upon weight 
of freight car and distance 
which it must travel. Lever 
manipulation sets up route 
each car is to take or this 
‘information can be fed to 
machine by punched tape. 


Se 
 - 


If appreciation of the full capabilities inherent in 
combining electrical, electronic, hydraulic, pneu- 
matic and mechanical elements is so important to 
obtaining the best automation system, one might 
expect to find outstanding examples developed by 
a company with considerable experience in integrat- 
ing these elements into a system; and also a widen- 
ing area of interest of that company in view of the 
expanded need for equipment utilizing these ele- 
ments. Such is the case with Union Switch & 
Signal. Recently announced developments by the 
company include an automatic control system de- 
signed for freight car classification yards which 
includes a central computer type device capable of 
receiving data from punched tape and automati- 
cally integrating this data with such factors as 
car weight and speed, track conditions, etc., to 
control the movement and speed of free-moving 
freight cars in achieving ideal coupling conditions, 
Fig. 11. Other recent announcements indicate the 
entry of this company into the field of remote con- 
trol of pipe lines and stations. 


> In Summary 


Control equipment used in the railroad industry 
exemplifies the results which can be attained by 
the realization and confidence that sound engineer- 
ing and manufacturing practices can provide the 
means for solving difficult industrial problems in- 
volving the need for minimum maintenance, ex- 
tremes in operating conditions and foolproof oper- 
ations. The concepts of sound engineering and man- 
ufacturing practice embrace more than theoretical 
technical competence. Theoretics must be balanced 
by practicality—the type of practicality that is a 
summation of experience across many industrial 
fields and not just conventions as practiced with- 
in one industry. 





Bottom of the box is seam welded on a dual-head, 
dial fed, 200 kva special seam welding machine that 
was designed and built by the Taylor-Winfield Corp. 


Ammunition carrying boxes are fab- 
ricated of 0.047-inch thick mild steel 
(SAE 1047). Rubber gaskets in the 
covers of the boxes make them water 
and air-tight after the welders have 
joined the box seams. 
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Material handling is accomplished by conveyors that feed 
assembly stations on the line. Operator hand loads box 
covers to this machine that projection welds rubber gasket 
retainer into box cover. Finished work is transported 
away by conveyor. 
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WELDING 
AMMUNITION 
BOXES 


No bolts or rivets are used 
in the construction of 
these boxes. At this posi- 
tion on the line the front 
latch and rear hinge are 
secured to the box by 
two projection welders. 













Special projection welder for 
fastening two handle clips and 
the hinge and lock clips to the 
box cover. Machine is equipped 
with dial-feed table that moves 
workpiece into welding posi- 
tion. 






































" 3 . oe it _ © 
PRODUCING military supplies is a highly a ee a can a a ol 
competitive business, for the contracts go to ‘ . ; ’ 
the source that can meet the specifications of . ; 7” Po 
the product at the lowest selling price. It is na- Fs -— a 
tural that producers of these goods turn to auto- 
mated production methods in order to keep costs 
of large quantity production at level that will per- 


; mit them to maintain the competitive advantage. 
The existence of such facilities is in the national Operator loads conveyor that takes boxes 
interest to the extent that in the event of a military and box covers through bonderizer and 
emergency production quantities can be more quick- paint tanks. 


ly increased. | 

Typical of the advanced thinking that has gone 
into this type of production is the assembly and 
finishing of ammunition carrier boxes at the Metal 
Carrier Corp. In a line that was set up to produce 
in excess of 500 boxes per hour, the components 
are welded, painted, and tested as described by the 
accompanying photos. 

Specifications call for the boxes to be fabricated 
from 0.047-inch thick mild sheet steel (SAE 1047). 
All hardware, hinges, handles, and locks are projec- 
tion welded to the seam welded box or its cover. 
Taylor-Winfield Corp. has supplied standard and 
special welding machines to handle the required 
production. Rubber gaskets in the covers of the 
boxes make them water and air tight. 

This high production installation uses trolley and 
roller conveyors to transport the parts to and 
from the work stations of the line. 


Final inspection station where completed boxes are 
checked. Metal Carrier Corp.'s production techniques 
turn out less than 0.5 per cent reject assemblies. 
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Fig. 1—Automation conveyor powered 
by Reliance VS drive carries work be- 
tween blanking, drawing, and welding 
operations at the Ford Buffalo stamping 
plant in response to switching signals 
given by completion of each operation. 


ELEMENTS OF SPEED CONTROL 


By V. R. MURPHY 


Applications Engineer 
Reliance Electric & Engineering Co 
Cleveland, Ohio 


As the field of automation grows, 
people working with it need to 
have at their fingertips a broad 
selection of the tools of automa- 
tion. Here is a three-part discus- 
sion of an important set of these 
tools—motor drive systems ap- 
plicable to industry wide needs. 


THE NEED for controlled power crosses all 
industrial lines. Many examples illustrate 
the universal place of sensitive, responsive 
motor drives in the automation picture. A sub- 
stantial portion of the processes and systems sub- 
jected to the techniques of automation requires 
motor driving power that reaches significant 
horsepower levels—in the order of 1% to 500 horse- 
power. This power must respond with delicacy and 
precision to the low level signals available from 
controlling devices. This article concerns itself 
with a general description of electric drives and 
their elements for these automation systems. We 
shall begin by briefly describing a few of these 
systems which point up various requirements filled 
by de drives. 
In automotive manufacturing, conveyor tables 
powered by specially designed and built Reliance 
variable speed drives carry work between blank- 
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ing and drawing presses and between welding 
operations in response to switching signals from 
the presses which indicate completion of the pre- 
vious operation, Fig. 1. The principal requirement 
that dictates the nature of this drive system calls 
for extremely rapid acce!eration and deceleration 
—the point of final stop to be accurate within 
a few degrees of motor shaft rotation. Accelera- 
tion and deceleration times of 0.3 to 0.5-second are 
involved. 

Mining of low grade iron ore (Taconite) has 
brought new specifications to conveyor drive per- 
formance in the ore processing stages. The proc- 
essing is controlled in part by the rate of entry 
of ore into the system. Leveling conveyors meas- 
ure weight and rate of conveyor flow and signal 
the variable speed drive to maintain a constant 
ton per hour rate of flow. When jamming over- 
loads occur, the driving motor must stop or run 
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Fig. 2—Farnham milling 
machine produces aircraft 
spars. Reliance VS drives 
move the tools along the 
work at speeds that keep 
maximum load on ac cut- 
ting-tool motors. 


very slowly until the jam is cleared, then return 


automatically to set-speed as conditions return 
to normal. 
As an example from the machine tool field, 


milling machines are used to machine long spars 
used in aircraft manufacture, Fig. 2. The rotary 
cutting tools are driven by ac motors; the tools 
and housing which supports them are driven 
along the work by variable speed drive. For maxi- 
mum production efficiency it was recognized by 
the machinery builder that the cutter-driving mo- 
tors should be kept fully loaded. This has been 
accomplished by feeding continuous load meas- 
urements from the ac motors into a regulator 
which causes the motor that is drawing maximum 
load to determine the speed of the feed-drive 
motor. If this load increases, the feed drive slows 
down to hold the set-value of ac motor load. If 
the cutter motor drawing maximum load becomes 










ELEMENTS OF 
SPEED CONTROL 


more lightly loaded than another, the other mo- 
tor takes over the feed control. 

In the manufacture of certain plastic films, it 
is necessary at one stage to maintain close con- 
trol of pressure (affected by buildup of cake on 
a filter) by a pump. Traditional ways of solving 
the problem were complicated by the limitation 
that material could not be bypassed without a 
severe effect on quality. The answer has been a 
variable speed pump drive whose speed is regu- 
lated by a controller operating from a pressure 
signal at the point of desired control, Fig. 3. Main- 
taining a narrow differential gap was a paramount 
consideration which resulted in selection of a 
high-gain amplifying exciter to transmit the con- 
troller signal through to the drive motor. Such 
an exciter provides not casual obedience to sig- 


Motor field Generator 
controlling controlling 
exciter exciter 


Base motor speed 


Fig. 5—Torque and horsepower characteristics of o 
simple variable speed drive system. Speed control be- 
low base is provided by adjusting the voltage applied 
to the motor armature. Speed control above base is 
provided by adjusting motor field current. 


nal, but forced rapid response which drives the 
system back to the set-point as soon as an er- 
ror appears. 


> Basic System Elements 


In the most basic thinking, any method of 
supplying power to a machine can be broken 
into system intelligence or control signal, power 
control and power. Conventional methods with 
which we are all familiar employ an operator as 
the master control; contactors, relays, valves, 
rheostats, etc., as the power control; and motors 
or cylinders as power devices. We will take a 
close look at these elements with the intention of 
replacing manual operations at least in part, and 
therefore, somewhat rearranging the other ele- 
ments. 

A simplified representation of the system is 
shown in Fig. 4. A de driving motor is coupled to 
the machine and is the source of power. The speed 
of the driving motor is controllable in two ways 
although the answer to most problems is adjust- 
able voltage control; the magnitude of the volt- 
age applied by the generator to the motor arma- 
ture determines motor speed, which is roughly 
proportional to this voltage. This arrangement re- 
sults in a constant torque characteristic of the 
drive motor over its speed range to match the 
load requirements of most machines. 

In certain types of machines, notably machine 
tool spindles and web processing winders, a con- 
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stant horsepower range is required, either in ad- 
dition to or in place of the constant torque range. 
For these relatively special situations, a control- 
ling exciter supplies excitation to the motor field. 
It takes over after the generator has reached 
maximum voltage and extends the speed range 
upward by reducing motor field current in re- 
sponse to signal. This higher portion of the speed 
range has a constant horsepower characteristic or, 
conversely, a decreasing torque characteristic with 
increasing speed, Fig. 5. 

In the adjustable voltage portion of the speed 
range, the dc motor armature voltage can be 
supplied by a properly controlled electronic rec- 
tifier as well as by a generator. The choice of ro- 
tating versus electronic conversion is a matter 
of economics. Situations must be studied individ- 
ually before an intelligent choice can be made. 

The method of motor speed control just de- 
scribed (the motor-generator set and motor) is 
old and well known in its basic form as the Ward- 
Leonard system. What is new is the performance 
that can be attained through engineering the sys- 
tem as an entity aimed at a particular task or 
class of tasks. From controlling exciters to motor- 
generator set and motors, a better job can be done 
when each element is designed with the intention 
of using it in a particular kind of system. 

We can generalize now and say that the drive 
motor and generator or electronic rectifier are 
conventional parts of the systems in function if 


Fig. 7—Conoflow controller, for systems where air 
pressure is the controlling medium, operates a rheostat 
or potentiometer in respcnse to a 3 to 15 psi air signal. 
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Fig. 6—Packaged variable 
speed motor drive system. 
These systems are used to 
control tension, accelera- 
tion and deceleration and 
to regulate and synchron- 
ize speed. 


not in design. The controlling exciters or the 
input circuits to electronic rectifiers are the items 
to which we should devote some attention. They 
are go-between devices—they must operate with 
input from a limitless variety of signal sources 
and must supply controlling currents to a wide 
range of generator and motor sizes and types. 
Through years of experience, controlling exciters— 
mostly electronic in construction—have been made 
reliable from a quality and maintenance stand- 
point and have the adjustments and characteris- 
tics necessary for proper functioning with the 





Fig. 8—Swartwout recorder-controller provides a dc out- 
put signal to operate directly into a Reliance VSR regu- 
lator. 


range and kinds of rotating equipment with which 
they are used. It is generally true that develop- 
ment of controlling exciters has been wedded to 
the development of the power drive systems, Fig. 6. 


> Signals for Automatic Control 


In contrast, items of the controller and signal 
source category have arisen as a result of many 
different needs and with different degrees of in- 
tent toward use with motor control systems. In 
fact it is safe to say that most devices which meas- 
ure and control (with the notable exception of 
tachometer-generators) were not designed initially 
for motor drive systems. It has become the prob- 
lem, then, of those interested in extending auto- 
matic control into the realm of mechanical proc- 
esses to find means of signalling and controlling 
electric systems. 

A good many methods exist for signalling an 
electric drive. While it is not practical to list 
and explain completely the determining factors in 
the choice of signal and drive combinations, a rea- 
sonably clear picture of the major considerations 
can be made. Signalling systems can be divided 
into three convenient categories: 


1. Rheostat operation or adjustable resistance con- 
trol. 


2. Other transducer operation. 


3. Voltage adjustment or adjustable voltage gen- 
eration. 
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A rheostat is actually a special purpose transduce’, 
but its importance in motor speed control is gre:t 
enough to warrant individual attention. Trans- 
ducers may take any form that meets the definition 
of transforming mechanical into electrical energy 
such as a reactor whose inductance is change 
by the motion of a plunger rod. 

Whenever an electronic or magnetic amplific 
controlling exciter is used, the system is suitab! 
for operation by voltage adjustment since elec. 
trical signals of only a few volts and a few milli 
amperes are required as input to the exciter. A 
an illustration, if a drive is to be arranged to rur 
at a speed proportional to the speed of anothe: 
machine, it could be controlled through a tachome 
ter-generator mounted on the controlling machine 
Tachometer voltage would be fed into the con- 
trolling exciter, and the magnitude of this voltage 
would determine drive speed of the controlled ma- 
chine. 

Keeping in mind that the three categories listed 
provide the link between any measuring and con- 
trolling system and the controlling exciter of the 
drive, we might look at examples of controllers 
which fall into these categories. 


1. Most standard recorder-controllers are suitable 
for actuation of an electronic relay whose contacts 
operate a motorized rheostat and thereby control 
drive speed. 

2. In systems where air pressure is the controlling 
medium, at least two standard devices exist which 
will operate a rheostat in response to a 3 to 15 psi 
air signal. These are the Conoflow controller, Fig. 7, 
and the Foxboro controller. 

3. At least one standard recorder-controller on the 
market, made by Swartwout Co., Fig. 8, produces a 
de output signal of sufficient magnitude to operate 
directly into a Reliance VSR high gain electronic regu- 
lator (controlling exciter). 


Where pneumatic or electric instrument control 
systems are involved, measuring devices located at 
the points of measurement feed signals to the con- 
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trollers. These devices may be standardized for 
use with various controllers or they may be such 
that special electronic circuits can be developed 
to transmit their output to the controlling exciters. 
In any event, each system consists of a measure- 
ment of some kind fed into a regulator or con- 
troller which converts the signal into proper form 
for the controlling exciters, Fig. 9. 

Beyond these instruments are a number of de- 
vices simpler in nature which can operate a vari- 
able speed drive. Limit switches traditionally are 
used in large numbers to start, stop, reverse, and 
switch speeds. Voltage signals generated by many 
means are used regularly. Tracer controls utilize 
phase sensitive deflection heads. Photoelectric 


cells control camber in the manufacture of sheet 
steel. 

Use of computers in practical installations is 
limited to very special and unusual circumstances, 
but their possible future use makes mention de- 


ELECTRONIC control which attaches easily to 
stamping presses to reduce or eliminate the pos- 
sibility of damage to dies and presses due to 
double heading on nonejected parts has been de- 
veloped by Robotron Corp., Detroit. Use of the 
portable control also reduces the possibility of ac- 
cidents, allows faster automatic feeds, permits one 
operator to control more than one press, and can 
be made to count only the parts stamped. The 
fail-safe control is enclosed in a small shock- 
mounted cabinet. 

The operating principle is based on stamped 
ferrous or nonferrous metal parts passing a de- 
tection device at a time interval which has been 
set by a dial on the control panel. Passing the 
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CONTROL UPGRADES PRESS OPERATIONS 


Motor 
controlling 
exciter 





Generator 
or 
rectifier 


Generotor 
controlling 
exciter 






sirable. It is enough to say that analog informa- 
tion can be used directly in conjunction with some 
of the elements we have been discussing here. 
Digital information can be converted to analog for 
these purposes, retaining its inherent high accu- 
racy by proper systems design. 

Ability of these process control devices to work 
into variable speed drive systems means that a 
great variety of control problems can be solved. 
If a process lends itself to measurement by in- 
struments of the recorder-controller class and if 
power can be supplied by means of an electric 
motor, the process can be made automatic. 

The second article of this series will discuss vari- 
able drive motor operating characteristics or what 
they will do. 


BIBLIOGRAPHY 


l. “‘Adjustable Speed Electric Motor Drives,’’ Robert C 
Machine Design, Vol. 26, No. 10, Oct. 54 


Rodgers ( 






detection device causes an electrical impulse which 
energizes the control relay, and closes a set of nor- 
mally open contacts for a predetermined period. The 
contacts will stay closed as long as these impulses 
are repeated within the interval set on the dial, 
indicating normal part ejection. When impulses 
repeat outside of this interval, the parts are not 
being ejected fast enough and the relay contacts 
will open, stopping the press. 

The unit may be used for any stamping ap- 
plication where the press cycle can be made to 
stop at the top of its travel as it completes a 
revolution, or can be made to stop just before the 
punch enters the lower die. The press must be 
electrically initiated. 





















FEEDBACK SYSTEM 
CONTROLS VIBRATORY FEEDER 


IN SMALL or modest sized systems, the 

cost of instrumentation can sometimes pro- 

hibit application of the feedback principle. 
However, skill in utilizing related quantities to 
measure the critical and difficult-to-measure basic 
quantity often provides a convenient solution. 

An automatic control system at Bibby & Sons 
Ltd., Liverpool, England, uses drive motor cur- 
rent in grain-grinding units to regulate the flow 
of grain to each unit. In operation, the current 
to the motor driving each grinder is sensed by a 
current transformer which is connected to the 
control unit, Fig. 1. If the grinder motor current 
falls below full load, the controller regulates a 
small geared reversing motor on the vibrating 
feeder and the rate of feed to the grinder is in- 
creased. If the grinder motor current exceeds 
full load, the feed rate is gradually reduced. The 
controller is so arranged that a dead band cover- 
ing plus or minus 214 per cent of full load mini- 
mizes hunting. 

Each grinder is fed by a vibrating feeder, known 
as the Velofeeder, which is especially suitable for 
use in automatic feed-control systems. This de- 
vice is exceptionally efficient because a system in 
resonant vibration is utilized. Powered by a %- 
horsepower motor, it can be regulated to produce 
a wide range of amplitudes, from as much as 3/16- 
inch to zero, making it possible to handle a wide 
variety of materials. The conveying rate at maxi- 
mum amplitude is estimated to be about 70 f.p.m. 

Before installing this automatic control system, 
overfeeding frequently choked the grinders at the 
Bibby mill. To right matters, the grinders had 


to be stopped, opened and the choking materia 
removed. 

During processing in the present installation 
grain enters a hopper above the feeder. Beneath 
the open bottom of the hopper is a slightly tilted 
vibrating tray which is pivoted on arms equipped 
with rubber bushings and restrained by opposing 
springs. The tray moves the material forward 
beneath an adjustable outlet gate and discharges 
grain into the processing equipment. Bin design 
above the feeder prevents weight of material from 
resting on the vibrating tray. 

In the vibrating cycle, the feed tray moves for- 
ward and when it reaches the limit of its travel, is 
suddenly returned by the impact of an anvil pad 
which is part of a separate spring system that 
is also vibrating in the direction of the feed. This 
spring system is energized by a small rotating ec- 
centric weight. 

Beside the “kicks”’ it receives from the anvil pad, 
the feed tray also receives impulses from springs 
mounted on a vibrating anvil attached to the tray. 
No matter how hard a kick it’s receiving, the feed 
tray vibrates near resonance—hence the small 
power input. Severity of impact depends on the 
distance between the feed tray and the anvil pad. 
This distance is adjustable and controlled by a 
hand lever. When feed tray and anvil are closest 
together, the feed tray has its maximum stroke. 

Velofeeders were originally developd by Henry 
Simon Ltd., Stockport, England. The patents on 
the machine were later licensed to Richardson 
Seale Co. of Clifton, N. J., which is now sole 
manufacturer of Velofeeders in this country. 


Control unit 
f i e 


230 volt 
supply 


Velofeeder 


Reversing motor adjusts rate of feed 
(consumption 40 watts) 


Starter 


Current 


Grinder transformer 


Fig. 1—Schematic sketch and photo of electronically 
controlled feeders for grain grinding machines. In 
this feed mill at Bibby & Sons Ltd., three grinders are 
now producing as much ground grain as did four pre- 
vious to automatically controlled feeding. 
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REMOTE MONITORING WITH 
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By R. MILHAM and R. HOSMER IN PROCESS INDUSTRIES, early control 
Mechanical ete ie oe hime Instruments Div installations were predominantly on simple 
batch-type processes. The control instruments 

were mounted close to the process and were 

: ’ equipped with direct-connected sensing elements 
Process information — temperature, for temperature, pressure, flow, and other vari- 
pressure, flow, etc—not only must ables. With the trend to continuous and more 
j complex operations, in which process equipment 

be accurate but also must be contin- is widely dispersed, today’s process engineers rely 


uously available at specified loca- on centralized control rooms. And since the larger 
plants may cover many acres, remote transmission 


tions if modern continuous Processes becomes essential from the standpoint of response 
are to be properly controlled. In time and economics. Transmitters themselves 


*¢: : . thus be i tant to s ions. A 

many plants the specified location is 5 See Capen Gem cpermem. As 
: control components, they are vital to the control 

| some distance from the process sens- _ loop, linking the measuring elements to their as- 
2 . 4 . Because there are so many possibilities in the 
require .pecial sensing units or trans- use of transmitters in control systems, available 


mitters. Some devices and factors in- transmitter types and their specific advantages 
must be fully understood so that the most ap- 


| . . . 
| volved in such uses are noted in this propriate device can be specified for each individ- 
























article. ual application. The purpose of this article is to 













Fig. 1—Schematic diagram of a 
popular type pneumatic system. 
Variable values are indicated near 
the measuring element by the indi- 
cating transmitter and pneumatical- 
ly transmitted to the remote re- 
ceiver which may indicate, record 
or control the process. 
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assist in building such understanding by discuss- 
ing some of the transmitter types used in industry. 


> Pneumatic Units 


A number of inherent advantages apply to the 
pneumatic type of transmitters. As a class, they 
are extremely reliable and can be counted upon 
to operate without maintenance for long periods 
providing the air supplied is clean and dry. Power 
failures—all too common in certain areas—need not 
immediately affect pneumatic instruments because 
air systems can be designed to have enough air 
under pressure to last for an appreciable period. 
Auxiliary standby air compressors can also be in- 
stalled. In addition, air-operated devices are per- 
fectly safe to use in chemical plants which have 
hazardous atmospheres. No expensive explosion- 
proofing is required with pneumatic types. 

Characterized by wide range of application are 
pneumatic transmitters of the Foxboro Model 42 
type, useful for a list of variables such as tem- 
perature, pressure, flow, liquid level, humidity, 
etc. A unit of this type is generally an indicating 
transmitter connected directly to the measuring 
element, Fig. 1, and converts measurements into 
an output air pressure which changes with precise 
uniformity in relation to changes of the measured 
variable. This air pressure, transmitted by tubing, 
is received by a standard indicator, recorder or 
controller usually located in the centralized con- 
trol room. A pressure element in the receiver 
faithfully reproduces the original measurement. 

Since a transmitter of this type is often mounted 
outdoors close to process equipment, all components 
are enclosed in a weatherproof case constructed 
of drawn steel. The case can be designed so that 
there is room in the case for alarms and other 
auxiliary mechanisms. 

A variation of this type unit provides a con- 
venient way of pneumatically setting a control 
point index according to a fixed performance 
schedule. Customarily, a time cam controller 
would be used, but there are instances where such 
a device is not practical. For reasons of plant 
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layout or safety, the time cam controller mi. ht 
have to be located too far from the controlled « |e- 
ment, such as a valve, to be effective. The s.s- 
tem shown in Fig. 2, using a time cam transmit er 
permits the initiating mechanism to be located in 
the control room and to pneumatically set the c:n- 
troller at the process. 


> Electric-Pneumatic Combinations 


It is often necessary or desirable to use an elec- 
trical sensing element and feed the resulting vo't- 
age measurement into a transmitter which wil! 
convert the electrical value into a pneumatic sig- 
nal. This method permits the use of electrical 
sensing devices with conventional graphic panel 
pneumatic instruments so that the entire loop, 
with the exception of the initial measurement is 
pneumatic. 

So versatile is this type of transmitter that it 
can be considered wherever there is a process to 
be measured or controlled. It will handle any 
electrical voltage measurement and, since any vari- 
able can be measured electrically (some, such as 
pH and oxidation-reduction potential can only be 
measured electrically) its scope of use is wide- 
spread. With the transducer-transmitter placed 
in close proximity to the controller, both the in- 
herent speed of response of electrical measure- 
ment and the precise action of a pneumatic con- 
troller can be effectively utilized. In addition, the 
device permits a plant to standardize on a single 
type of recorder-controller responding to the 3 to 
15 psi transmitter output, regardless of the type 
of sensing element that provides the initial meas- 
urement. 

Typical of such transmitters is a recently an- 
nounced emf-pneumatic transmitter, Fig. 3. This 
unit receives a millivolt signal from a measuring 
element (thermocouple, tachometer, etc.) converts 
it into a proportional 2000 cycles per second ac 
voltage, amplifies and filters the signal, and feeds 


Direct current 
amplifier 
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Fig. 4—Generation of oe 
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portional to difference Output 
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pressures is the function — 
for which this unit was 

specifically designed. 

With proper processing 

components such differ- 

ential pressure signals 
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level, product density or 

other variables. 


High 
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it into a phase detector circuit. The resulting dc 
output is passed through a temperature-stable re- 
sistor and a transducer winding connected in series. 
Current through the resistor provides inverse feed- 
back equal to 99.8 per cent of the input signal, 
thus minimizing the effects of amplifier variations 
and providing greater stability. Current through 
the transducer winding provides a magnetic force 
that positions a flapper-nozzle assembly in the 
transducer to produce an air relay output propor- 
tional to the original dc measurement. This output 
is fed back to a bellows to restore a balance of 
forces and is also transmitted to a receiving 
and/or controlling instrument. 


> Electrical Systems 


As with straight pneumatic units, electric trans- 
mitters can also be considered according to pur- 
pose: General use, suitable for a number of dif- 
ferent process variables; and single purpose, de- 
veloped to handle a single variable. 

Telemetering systems are a good example of 
multi-purpose transmission, suited as they are to 
many process variations such as flow, pressure, 
liquid level and temperature. In contrast with 
pneumatic transmission, telemetering may involve 
long distances of the magnitude encountered in 
reservoir checks for municipal water supply regu- 
lation, and flow and pressure readings along a 
natural gas pipeline. For instance, a new tele- 
metering system—using an impulse-duration trans- 
mitter and receiver—can handle distances up to 
150 miles by wire without repeaters or may be 
operated over radio or microwave channels. 

Because the system operates as a function of 
pulse duration, the signal level can vary widely 
without affecting operation or accuracy. At 12- 
second intervals, the telemeter transmitter sends a 
pulse to the receiver proportional in duration to 
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the variable being measured. The receiver auto- 
matically compares the duration of this pulse with 
that of the previous one and actuates a reversible 
motor which positions a recorder pen or indicator 
pointer to reflect any measurement change. The 
system uses relatively few moving parts, each of 
which is easily accessible and can be serviced with- 
out special tools. Also facilitating maintenance 
procedures are plug-in receiver relays and mercury- 
type switches which provide safe, reliable service. 


> Types for Specific Uses 


Available pneumatic and electric transmitter de- 
signs include several so-called “universal” units 
which will handle more than one process variable, 
as well as specific transmitters manufactured es- 
sentially for a single variable. Some of the speci- 
fic transmitters available are discussed in the fol- 
lowing paragraphs. 

Differential Pressure: Typical of instruments 
designed for a specific measurement but applicable 
to many other related variables is the differential 
pressure transmitter. While electrically-operated 
versions are available for specialized applications, 
the most notable differential pressure transmitter 
is the pneumatic type. Although differential pres- 
sure (pressure drop) is a variable in itself, it is 
widely used as an inferential indication of flow, 
liquid level and product density. Thus, the single- 
purpose differential pressure transmitter may han- 
die a number of different plant assignments, 
transmitting 3 to 15 psi air signals to receiving 
instruments. 

A force-balance device, Fig. 4, it operates in this 
manner: Pressures are applied to the high and 
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Fig. 5—This non-indicating transmitter produces pnev- 
matic signals representing temperatures sensed by use 
of a gas filled bulb and capillary tube. 
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Fig. 6—Sketch of an electromagnetic flow sensing ar- 
rangement from which electrical signals can be ob- 
tained to indicate flow of materials in which turbulence, 
suspended solids and variations in conductivity, density 
or viscosity create measuring problems. 


voltage 
Rchetesteitnendidiineadl 


Output ac voltage 


Fig. 7—One type of pressure transducer which pro- 
duces an ac voltage proportional to the input fluid 
pressure. The electrical signals are then used by elec- 
tric recorders or controllers or perhaps converted to 
pneumatic signals for*use with pneumatic instruments. 


low pressure sides of a twin-diaphragm capsule A. 
Any difference between these pressures causes the 
capsule to exert a force on the lower end of the 
force bar B. This force is balanced through a 
simple lever system consisting of the force bar B, 
range rod C and flexure connectors D; with metal 
diaphragm E and range wheel F acting as fulcrums. 
The force exerted by the twin-diaphragm capsule 
is opposed through this lever system by the feed- 
back bellows G. In this way, the flapper-nozzle H 
compares the measured forces developed at the 
capsule with the forces exerted by the feedback 
bellows. Any change in differential pressure 
across the capsule tends to produce a minute move- 
ment of the flapper. This movement results in a 
change in output pressure at relay / and, simul- 
taneously, changes the feedback bellows balanc- 
ing pressure. The continuously adjusting bellows 
pressure maintains a state of force balance be- 
tween bellows and capsule. 
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This instrument is particularly useful in proce 
ing work because its body may be forged fron 
Type 316 stainless steel for overall resistance 06 
corrosive streams and is rated at 1500 psi worki: ¢ 
pressure. Its small size permits the unit to 
close coupled to process lines or vessels. Its tot | 
weight is no more than 21 pounds, a convenien 
in installation. Other features include a stepless 
range adjustment made without change of part 
and a self-damping action by which line distur! 
ances affecting measurement are filtered out 
the measurement source. 


Temperature: Also operating on the pneumat 
force-balance principle is the non-indicating_ ten 
perature transmitter shown in Fig. 5. It will meas 
ure and translate for pneumatic transmission b« 
tween the limits of minus 100 F and plus 1000 F 
The thermal sensing mechanism includes the gas 
filled bulb and capillary tube common to most tem 
perature measuring instruments in this range, and 
a bellows-type capsule element. The capsule exerts 
force on a flapper mechanism in proportion to th« 
measured temperature. The resulting nozzle pres- 
sure, amplified through a relay and converted to 
a force through a bellows, balances out the cap- 
sule force and constitutes the 3 to 15 psi output to 
the receiving instrument. 

Two additional forces act on the force bar. One 
is applied by the span elevation spring; the other 
is produced by the ambient temperature and baro- 
metric pressure compensating bellows. The spring 
adjustment lets the base point (temperature at 
which the transmitter output is 3 psi) be adjusted 
to the desired operating limit. The compensating 
bellows produces a force opposing that of the 
thermal system so that ambient temperature and 
pressure effects at the instrument will not be re- 
flected. 


Flow: Certain process fluids have been tradi- 
tionally difficult to measure by conventional means. 
Typical examples are corrosive acids, rayon viscose, 
sand and water slurries, rosin size and detergents, 
each of which has presented flow measurement 
problems over the years. By application of Far- 
aday’s law of electromagnetic induction, a device 
has been made available that requires no restric- 
tion in the flow line and no pressure taps. It 
completely ignores such common metering hegd- 
aches as turbulence, suspended solids, and vari- 
ations in conductivity, density and viscosity. This 
magnetic flow meter produces an electrical signal 
proportional to rate of flow. The signal is trans- 
mitted by cable to an electronic receiver located 
up to 300 feet from the point of measurement. 

The flow transmitter, Fig. 6 is composed of a 
nonmagnetic tube, A, through which the liquid 
flows, an electrical insulating liner on the inside 
of the tube, an electromagnet which induces a mag- 
netic field, B, through the tube, and two metallic 
electrodes, C, which are essentially flush with the 
inside surface of the tube and which contact the 
flowing liquid. Liquid flowing through the tube 
acts as a moving conductor, generating an electric 
voltage which varies in proportion to the liquid’s 
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average velocity. This voltage is picked up by the 
electrodes for transmission to the receiving in- 
strument. 

Pressure: Another device designed for single 
purpose application is the pressure transducer, a 
unit that converts fluid pressure into a propor- 
tional ac voltage which is indicated in terms of 
pressure by a resistance-type electronic instrument. 
The illustration of this pressure unit in Fig. 7 
shows the principle of operation. Fluid pressure 
exerted on the Bourdon spring, 8, results in a 
proportional displacement, d, of the spring tip. 
The tip moves a copper ring which surrounds the 
common iron core of the differential transformer. 
As the ring is displaced from its center position 
in the air gap between the common core and the 
input winding core, a proportional differential volt- 
age is induced in the output winding. This voltage, 
which is also proportional to the fluid pressure im- 
posed on the Bourdon spring, is applied to the 
electronic receiving instrument. 

Such a device provides much speedier measure- 
ment and transmission than the conventional direct 
connected pressure tap and measuring element of 
a mechanically operated instrument. Where such 
speed is essential, such as in testing oil pressures 
in aircraft engines, this type of transmission is 
well applied. 


> Selection Considerations 


Choice of a transmitter for any specific applica- 
tion should depend on what function is to be ac- 
complished at that particular process point. Dis- 
tances from point of measurement to controller 
and from controller to valve should be considered 
in light of process behavior rather than arbitrarily 
or by rule of thumb. If hazardous areas are in- 
volved the necessity for explosionproofing elec- 
trical equipment must be considered. The speed 
of response demanded by the process is often a 
determining factor. Generally, a pneumatic link 
is preferred unless the capacity resistance lag it 
introduces is greater than that of the process to 
be controlled. Electrical transmission eliminates 
transmission lag and is particularly advantageous 
where the signal must reach a control room far 
removed from the point of measurement. 

There is a strong and logical desire on the part 
of many instrument users to standardize on either 
pneumatic or electric instrumentation throughout 
the plant. It is felt that in this way fewer main- 
tenance and service problems are encountered. 
This factor, plus the realization that a number of 
measurements must be made electrically or not at 
all, argues in favor of all-electric instrumentation. 

In the larger processing plants, the marked 
trend toward electrical automatic data logging sys- 
tems also favors the all-electric approach because 
these systems require that data be electrically re- 
ceived. Still another factor is the preference on 
the part of many control engineers for thermo- 
couple or resistance bulb temperature measure- 
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ment, for which electronic instrumentation is speci- 
fied. 

Each form of transmission has its own advan- 
tages and disadvantages, so that it becomes im- 
perative to analyze these factors thoroughly be- 
fore deciding on the type to be employed. Help- 
ful, too, is an understanding of operating principles 
of each device so that accuracy, response speed 
and other characteristics can be evaluated with 
respect to actual design. 


Integrating Springmaking 


By P. F. ATWOOD 


Neff, Kohibusch & Bissell Inc. 
Chicago, Iii. 


NORMALLY, springs are bought on price, quality 
and delivery, and are shipped in containers which 
wad, snarl, and tangle them nicely. It is a real 
job to design and operate a machine to hopper feed 
them, as all tool engineers will testify. 

Years ago, the lock washer industry developed 
the non-linking type so that handling would be sim- 
pler and hoppers used where practical. The spring 
engineer, however, has not so easy a solution to 
this automatic handling problem. 

Over the years, the spring industry has spent 
a lot of effort to increase output per machine, 
which means, more springs to tangle. The new 
solution is not for the spring maker, as we now 
see the machines. The future manufacturing of 
springs may well be that the cost of springs will 
be figured as the cost of springs installed in their 
operating position. 

We must make the springs as we use them and 
run them from the spring machine into a unit mech- 
anism or into a jig for heat treating or other proc- 
essing, as required. The spring machine can be 
modified to cycle once and stop, if a spring is re- 
quired as parts travel on a conveyor or dial. “Egg 
crate’* box systems can be arranged to collect 
springs and hold them for assembly, if necessary, 
thereby eliminating snarling; or some other method 
can be used to keep the parts oriented for assembly. 
This “installed’’ method can reduce inventory of 
springs, allow springs to be fabricated as used; 
no excess inventory and no inventory of parts 
later found to be rejectable. In some cases, it 
might require that springs be fabricated right at 
assembly. Objections may be raised that we are 
stepping backward if we slow down machines. If 
we reduce costs it is justifiable and no doubt will 
allow the use of simpler machines since the initial 
fabricating unit would not need to be universal, 
and therefore, would be a less costly unit for our 
automated line. We must remember a simpler ma- 
chine and a slower machine has many advantages, 

all in the line of reduced costs, less machine atten- 
tion, less maintenance, fewer adjustments, since 
setups will continue as long as the line is in opera- 
tion and no other springs are scheduled on these 
machines. 































































This extensive report of the automobile frame manu- 
facturing process developed for a new plant reveals 
the potential realizable from the adoption of improved 
fabricating techniques and gives a clear view of the 
state of the art of automation. 


By JAMES C. KEEBLER 


Associate Editor 


PROGRAMS FOR UPGRADING existing fa- 

cilities are usually gradual in nature and slow 

at best. Dollars spent replacing existing 
equipment must show a savings over the alterna- 
tives of standing pat or making only minor re- 
visions to present machines. At model change 
time, or in the course of tooling up for production 
of a new part, the master mechanic gets an op- 
portunity to include some of the latest thinking 
in his production processes. Changes in product 
design make mandatory certain changes in pro- 
duction equipment. These changes can include de- 
sirable improvements in manufacturing methods 
at little or no extra cost. 

Perhaps the greatest opportunity to make real 
advancements in manufacturing techniques occurs 
during a company expansion program that involves 
new plants and new manufacturing facilities. 
Chevrolet’s decision to make frames in a new plant 
in Flint, Mich. provided just such an opportunity. 
Since the frame line was to be new from the ground 
up, and this division had never made frames be- 
fore, the project was not hampered by limitations 
imposed by previous investments in machinery nor 
prejudices favoring ‘“‘pet’’ methods devised years 
ago. 
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In the circumstance of setting up new produc- 
tion facilities there is always a certain temptation to 
take what is considered the easy way out and copy 
the methods in current use by existing fabricators. 
Although this plan would seem to eliminate the 
headaches of process and machine development, ‘its 
very nature makes it impossible to reap the pro- 
duction and cost benefits possible with a complete- 
ly new approach. 


> Departure From Tradition 


Frames for modern automobiles use box-section 
girders as the outside members that run length- 
wise under the car. The box girder shape provides 
the necessary strength, rigidity and flat surfaces 
required to mount chassis components and to carry 
the car body. Traditional method of producing 
these girders requires that steel strip first be 
stamped into two trough shaped lengths, or 
channels. Then these irregular shaped channels 
are assembled in pairs such that overlapping sec- 
tions can be subsequently joined by submerged arc 
welding. Key to the thinking behind the new pro- 
cess of manufacture was the potential gains to be 
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Fig. 2—Wean coil slitting equipment produces strip with 
squared edges in the required widths for tube-mill 
operations. 


Fig. 1—Assembled Chevrolet frame and the component 
details of tubing, castings and stampings of which 


it is made. 


realized by making the box section from coil stock 
on a tube mill. 
Advantages include: 


1. Standard tube mills of the type required can 
form and resistance weld tubing at the rate of 150 
feet per minute as opposed to average submerged 
arc welding speeds of 60 to 70 inches per minute 
common to the overlapping channel method. 

2. Tubing made by this process would not require the 
huge presses necessary in making stamped channels. 

3. Handling and raw material requirements would 
be reduced. 

4. Tubing would have greater rigidity than the 
built-up box, and weigh 444 pounds less by eliminat- 
ing the overlapped portions. 


Achievement of these benefits however was con- 
tingent upon finding suitable means of bending the 
straight lengths of tubing into the contours re- 
quired by the frame design, and doing so without 
causing it to buckle or collapse. Experimental 
processing showed that these problems were not 
insurmountable, and the manufacturing develop- 
ment program for the new frame plant moved 
ahead under the basic concept of the new plan of 
fabrication. 

The product redesign required to permit this 
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new method of manufacture involved changing the 
detail parts of the frame but not the functional 
configuration of the final assembly. This allows 
full interchangeability with frames from other 
methods of manufacture. 

Frames made of tubing consist basically of two 
welded four-piece side girders, two cast steel spring 
brackets, twenty-one chassis component and body 
mounting brackets, one riveted front cross member 
assembly and one stamped rear cross member, Fig. 
1. The front part of the side girder is 4.0 by 4.5- 
inch welded tubing 102 inches long, formed and 
bent to the required configuration. The rear part 
of the girder is 2.75 by 3.5-inch welded tubing 51 
inches long, bent to “kick up” over the rear axle. 
These two tubes are joined by a transition piece 13 
inches long which is made of two channels welded 
together. All details of the side girder assemblies 
are made from stock 0.090-inch thick. 


> Planning Policy 


Development of the new frame started 14 months 
before the introduction of the 1955 Chevrolet. The 
new plant went into operation in December of 1954. 

The metalworking machines, controls and han- 
dling equipment used were planned with an eye to- 
ward relieving the production workers from as 
much of the heavy labor of moving frame parts 
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and assembled frames as is now feasible for this 
type of operation. 

Although many people may consider the auto 
industry as having long-run stable production, it 
must be remembered that changes in styling in 
major model change years cause serious disruptions 
in frame production lines. Frame designs yet to 
come may be such as to require totally new ma- 
chine tools for sections of the line. For this rea- 
son extra equipment intended to raise the level of 
automation in this line must either be able to pay 
its own way within the contemplated time assured 
the present design or be so universal as to insure 
usefulness for years to come. The equipment sel- 
ection advantage enjoyed in opening up a new 
plant operation is not a perennial blessing. 


> Production Operations 


To better understand the considerations in- 
volved in this manufacturing process it is well to 
look at the major operations in the production 
sequence and discuss some of the important points 
of each. 

Coil Slitting: Stock is purchased in wide coils 
and slit into narrower strips, Fig. 2. This opera- 
tion produces strip with squared edges that will 
butt each other after forming in the tube mill, and 
thereby produce a good welded joint. Stock is 
recoiled on the take-up end of the equipment, and 
these coils are used to feed the tube mills. 

Two widths are involved here, one for the larger 
rectangular section used for the front part of the 
girder and the other for the smaller section used 
in the rear. Exact width size determination was 
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Fig. 3—McKay tube mill forms the str 
into a cylindrical section and resistan 
welds the joint. “Turks head” unit siz~: 
tubing into rectangular section and fi 
ing saw cuts it into lengths.  Inse 
shows stages of transition from round 
rectangular shape. 


part of the process development program because 
width of flat stock required to form the finished 
section is not only dependent upon the perimeter 
of the final development, but is also affected by 
the stretching and upsetting effects of the rolls 
and the amount of “burn off” material consumed 
in the welding. 

Tube Mills: This plant has two tube mills. Each 
remains set up for one of the sizes of tubing re- 
quired. Six roll stands are used to form the cy!- 
indrical tubing from the flat strip as it pays off 
the coil, Fig. 3. The resistance welding station 
employs two rotary electrodes that hold the edges 
of the strip together during fusion of the metal. 
The welding flash upset material is removed from 
the outside by a shaper style tool mounted after 
the welding station. 

The tubing continues at 150 feet per minute 
through final sizing rolls into the “turks head” 
unit where in three stages the shape is changed 
to the required rectangle. The forming operations 
are all cold working of the steel. 

This tubing is then automatically cut into 
lengths by a flying saw that clamps onto the tube 
and moves along with it while feeding across the 
cut, Fig. 4. Upon completion of a cutoff stroke 
the saw rapidly traverses back to the tube mill and 
picks up the next length for another cut. 
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Fig. 4—Flying saw equipment discharges 204-inch 
lengths of 4 x 4%-inch tubing onto the transfer con- 
veyor. Stacker is shown in the rear. 
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Fig. 5—Tube production in excess of immediate line re- 
quirements are loaded for storage by this stacker built 
by Planet Corp. Stacker feeds tubes back into the 
line when tube mill is not running. 


Handling and Storing: Automatic production of 
tubes is performed at a rate in excess of the rate 
the remainder of the line consumes these tubes. 
To equalize this difference a given tube mill is run 
only part time and the tubes in excess of immediate 
production requirements are delivered to a stacker, 
Fig. 5, that accumulates a unit load. 

The cradle of the stacker indexes downward as 
each row of tubes is received. When the stacker 
cradle is completely loaded it is automatically dis- 
charged by a cradle transfer mechanism. An- 
other cradle takes its place in the stacker and 


Fig. 7—Danly built machine re-forms end of tubes to 
2.88 by 5.62-inch size using hydraulically actuated 
expanding mandrels. 
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Fig. 6—Master control station of the Planet Corp. equip- 
ment regulates movement of tubes into the cut-off press 
in the right background, and into and out of the stor- 
age stacker to the left. 


moves into position to receive a new load of tunes. 
An overhead crane moves the banded load into a 
storage area until they are again needed. This 
stacker unit is designed such that it can unstack 
a load of tubes and feed them back into the line, 
acting as the source of material when the tube mill 
is not operating. This section of the line is con- 
trolled by an operator at a master control station, 
Fig. 6. 

End Squaring: Next operation in the sequence 
performed on the large tubes is to cut each in half 
with a punch press. The tooling is such that a 


Fig. 8—Close-up view of re-forming machine shows 
right-hand mandrel ram in load-unload position and 
left-hand ram in expander position. 
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Fig. 9—Turntable at right rear discharges tubes onto a 
drag chain distribution conveyor which feeds the re- 
forming machines. Tubes are then fed onto the flat 
conveyor for transportation to benders. 


slit is cut out across the top of the box — this 
allows a punch to enter from the top, slit down the 
sides and pierce out the bottom. This makes two 
pieces 101 inches long, each having one end whose 
edges are squared. This edge is a truer surface 
than that produced by the flying saw and is used 
for subsequent locating. To cause each piece to 
enter the line with the same end leading, the con- 
veyor following this press operation has a turn- 
table which automatically turns every other piece 
end for end. 

Transposition of Perimeter: Design of the large 
tube requires that the front portion near the engine 
have a 15-inch length whose section is 2.88 by 
5.62 inches, and then taper for a length of 14,); 
inches back to the 4.0 by 4.5-inch basic size. This is 
performed on a machine that uses hydraulically 
operated wedge shaped mandrels to expand the tube 
width in one direction, at the same time decreasing 
the thickness in that length, Figs. 7 and 8. 

Tubes are fed from magazines above the table 
on each side of the machine which has two mandrel 
rams that shuttle between the load-unload posi- 
tions and the expander position. As the tube on 
the left-hand ram is being re-formed in the ex- 
pander position, the right-hand ram is in its load- 
unload position where the previously re-formed 
tube is stripped off and the next tube is loaded 
from the right-hand magazine. As these opera- 
tions are completed the work table indexes to the 
left, placing the left-hand ram in its load-unload 
position and the other ram in the expander posi- 
tion. Here a like sequence takes place, loading a 
new tube from the left-hand magazine, and re- 
forming the tube on the right-hand ram. These 
cycles repeat automatically under the direction 
and surveillance of the operator at the control 


62 


, 
” . 


nage 


Ne 
© Me oe 


Fig. 10—Close-up view of the Pines Engineering Co. 
bending machine that puts the bend in the rear of 
the large tube. Articulated mandrel is being inserted 
into clamped end prior to the bend. 


panel. Tubes are conveyor transported to and 
from this operation, Fig. 9. 

Tube Bending: This straight tube of varying 
cross section must be bent such that the front 
goes in and up by the engine and the back goes 
up over the rear axle. At this stage of produc- 
tion the tubes becomes either left-handed or right- 
handed. 

Bending operations required the greatest amount 
of process development work of any of the opera- 
tions on the frame line. Not only was this tech- 


Fig. 11—Planet multistory trolley conveyor receives front 
and rear tubes and transition pieces from their produc- 
tion lines and supplies them to the welders that join 
them. 
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nique new to framemaking, but the bending of 
such large irregularly shaped pieces was a new 
problem for the art of bending. The tolerances 
on sheetmetal thickness affect the operation in 
that the tube mill rolls work strictly on the out- 
side of the metal and the inside dimensions there- 
by vary by twice the metal thickness tolerance. 

Experimentation showed that five bends were 
required on the front tube and two on the rear 
tube to achieve the desired shape. It was also de- 
termined that the inside of the tube should be 
as completely filled as possible with articulated 
mandrels whose short sections were linked to- 
gether in such a manner as to permit them to flex 
as the tube was bent around an external die shoe, 
Fig. 10. In the front section where the inside di- 
mensions vary, these articulated mandrels be- 
come quite complicated. One such mandrel is of 
sandwich type construction in which the main 
hydraulic cylinder first inserts the two outer sets 
of links and then the center set is moved in by 
an auxiliary cylinder in such a manner that the 
outer links are wedged out to fill the tube cavity. 
Another bend in this portion of the tube uses a 
“piggy-back”” type mandrel in which the second 
section of the mandrel is inserted after the first 
and must climb up over the first part to get into 
bending position. The complexity of this tooling 
is shown by the fact that none of these front-end 
bend mandrels can be used for more than one op- 
eration, and one of them consists of 70 details 
that make up the tool-steel mandrel assembly. 

These bending operations are among the few 
in this plant where each tube is loaded and posi- 
tioned by hand. The machines are of the auto- 
matic cycling type in which the parts are clamped, 
mandrels inserted and tubes bent as part of the 
cycle. 


Fig. 12—Flash welders made by Taylor-Winfield join the 
three sections of the box girder together. 
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Fig. 13—Conveyors take the girders from the side hole 
drilling operation to the projection welders that fasten 
on the brackets. 


Similar bending operations are performed on 
the shorter rear tubes. 

Completing the Tubes: To make the large tubes 
ready for assembly they are processed through 
a press line where holes are pierced; ends are 
formed, sized, and trimmed; and stiffening spac- 
ers are inserted in the openings to insure proper 
mating with the transition piece. 

At this stage the front and rear tubes and the 
transition pieces get a ride on a trolley conveyor 
system that serves as discharge point for their 
respective production lines and as material feeder 


Fig. 14—Projection welding machines: tack the brackets 
onto the girders. 





for the welding machines that will join them to- 
gether. This conveyor is a continuously moving 
storage bank which receives parts onto any empty 
hanger and retains them until taken off for the 
next operation, Fig. 11. 

Flash Welding: The three pieces of the box girder 
are welded together by flash resistance weld- 
ing machines. Fig. 12. Locators and electrodes 
are mounted on the machine platens which op- 
erate in such a manner that as the secondary 
current in the welding transformer is automati- 
cally cut off, the edges of the sections being joined 
have reached a plastic state and are moved to- 

~ gether to create a welded joint. Machine sequence 
Sam sis such that the front tube is first welded to the 
transition piece and these in turn are welded to 
the rear tube. 

Bending and tensile tests have been conducted 
on the resistance-welded seams and the flash- 
welded end joints and they are consistently 
stronger than the parent metal. 

Drilling the Girders: As the completed girders 
are ejected from the flash welders they are trans- 
ferred to multispindle horizontal drilling ma- 
chines that automatically drill 14 holes in the 
left-hand girders and 18 holes in the right-hand 
girders. These holes go through the side faces 
and serve in the attachment of clips and location 
of brackets. The left-hand and right-hand gird- 
ers are flash welded and drilled in separate areas 
of the plant on machines that are similar but 
of opposite hand. Completed girders are moved by 
conveyor, Fig. 13, to the next operation. The de- 
sign of these conveyors is such as to raise one 
end high enough to allow drilling coolant to 
drain out while the parts are in transit. 

Projection Weld Brackets: Transfer mechanisms 
Fig. 16—Locating fixtures for assembly of front and take the girders from the conveyors above the 
rear cross members to side rails are setup across the 
head end of the final assembly conveyor. 


er 
Fig. 15—“Mobile warehouse” receives finished work 
from the projection welders and provides material sup- 
ply for the frame final assembly line. 


Fig. 17—Final assembly conveyor built by Planet Corp. Fig. 18—Frame is laid back down 
has repositioning mechanisms that automatically turn to original position by the transfer 
the frame 90 degrees at a time to present all surfaces device at the last stations of the 
to the welders as the frames move down the line. final assembly welding line. 
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projection welding machines and drop them into 
place in special fixtures that locate the girder 
and the brackets which are to be fastened to it. 
Separate machines are provided for left and right- 
hand girders which get 11 and 10 brackets respec- 
tively. The brackets are hand loaded and auto- 
matic cycle initiated by the operator, Fig. 14. 
Weldhead controls are set to sequence such that 
all welds do not take place simultaneously. 

All projection welding machines are serviced 
by a “mobile warehouse” which is a train of four- 
wheeled carts pulled by an in-floor conveyor. These 
carts are equipped with racks whose tiers are 
identified for left and right hand girders, Fig. 
15. The projection welder operator places fin- 
ished work on any passing cart having an empty 
spot on the tier that is identified for the particu- 
lar side girder his machine handles. The girders 
continue to circulate on this train until the op- 
erators who are loading the frame final assembly 
lines remove a pair for each frame being put to- 
gether. 

Frame Final Assembly: These two side girders 
are placed on the final assembly conveyor and 
joined to the front cross member (a riveted as- 
sembly made elsewhere in this plant) and to the 
rear cross member stamping. These components 
are properly located with respect to each other 
in special fixtures which are set up at right angles 
to the conveyor, Fig. 16. This and subsequent 
welding operations are all hand arc welding. 

The conveyor moves past all welding stations 
and each operator does his appointed part of the 
complete welding requirements. Various types of 
filiet, tack, and puddle welds are used to securely 
join each of the previously tacked brackets to the 
side rails. As the frame passes along the con- 
veyor it is automatically repositioned 4 times 


Fig. 20—Danly piercing unit for 12 body-mounting 
holes. View shows heads in retracted position after 
piercing. 


into successive 90-degree positions, Fig. 17, so 
that by the time it reaches the end of the line it 
has made a complete 360-degree revolution, Fig. 
18. This provides for all welding to be done in a 
horizontal plane. 

The conveyor serves to pace the welders and 
to present the work to them in a convenient po- 
sition. There is no need for a welder to assume 
an awkward, tiresome stance; and of more im- 
portance, the manual lifting and hauling formerly 
required by this type of work has been eliminated. 

Pierce Body-Mounting Holes: Another of this 
plant’s significant processing improvements is the 


Fig. 19—Walking beam transfer mechanism built by 
Wilson Automation moves frames into piercing unit. 
Overhead transfer carriage made by Mechanical 
Handling Systems Inc., removes the completed frames. 
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Fig. 21—Overhead transfer carriage is synchronized to 
lower the frame so thot conveyor hooks engage cut- 


side frame brackets. Interlocks prevent delivery of 
frame into conveycr station that is already occupied. 
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method of locating the body mounting holes. Tra- 
ditional methods put these holes in the brackets 
before they are fastened to the girders. Because 
the brackets cannot be located on the girders to 
extremely close tolerances, due to conditions in- 
herent to welded assembly, it was decided to pierce 
all of these holes in one operation after the final 
assembly operations have been completed. 
Details of production were worked out in such 
a way as to have %-inch holes in the brackets 
as component details and use these as construc- 
tion or location holes where required in earlier 
fabrication. When the final 14-inch holes are 
pierced in true location with respect to each other, 
this smaller hole comes out in the slug. Any minor 
mislocation of the bracket is reflected only as 
a mislocation of the final hole with respect to 
its own bracket and not as a misposition of this 


Fig. 22—Transfer point where timing hooks receive the 
upended frame and place it on a hook of the trolley 
conveyor of the cleaning and painting system. 
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hole with respect to the mating body, as ws 
traditionally the case. 

For this final piercing operation, frames ha 
been moved from the end of the final assem} 
conveyor and placed in the loading position 
the piercing unit. This transfer mechanism is 
the walking beam type that lifts the frame, mov 
it sideways over the piercing heads, lowers 
into the equalizing fixture, and traverses back 
the loading position to pick up the next fran 
Fig. 19. 

When the equalizmg fixture has located t! 
frame in the optimum position, the hydraulic | 
type punch and die units move horizontally int 


Fig. 23—Frames travel in vertical position on trolley 
conveyor system that twists nearly a half mile from 
the ground floor to the roof of the plant and back 
again, delivering frames to the shipping dock after 
carrying them through a washer, dryer, paint booth. 
drain section, and baking oven. 


piercing position on their individual slides, Ffg. 
20. The action of these heads causes the lower 
anvil to rise until it contacts the underside of the 
bracket. This contact stops the movement of the 
lower die and builds up a pressure in the hydrau- 
lic actuator system that trips the punch which 
then descends, piercing the hole in the bracket. 
Individual action of the heads in seeking the ver- 
tical position of each bracket eliminates the pos- 
sibility of distortion that could occur if all anvils 
were in a fixed solid vertical location. 

The result of this operation is that Chevrolet 
can achieve the most distortion-free body-to-frame 
mating yet accomplished. Any horizontal mislo- 
cation of the brackets is compensated for by the 
fact that each piercing head can operate only 
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when in proper location, and any vertical mis- 
location is handled not by bending the brackets 
but by use of body shims at the assembly op- 
eration. 

An overhead carriage transfer unit with arms 
that reach under the front and rear cross mem- 
bers, lifts the completed frame out cf the pierc- 
ing unit and is synchronized to deposit it on a 
conveyor. The entire piercing sequence, including 
the loading and unloading, is programmed to 
cycle automatically. Proper functioning is observed 
by an operator who can handle special circum- 
stances at his switching control panel. The final 
quality size check is made at this point with the 
prescribed percentage of production being pulled 
off the line for master gage inspection. 

Finishing: Just as all final assembly welding 
lines converge into one of two identical final 
piercing setups, these two setups each deliver 
their frames to a common conveyor that supplies 
the single finishing conveyor line. Since the frames 
completed in one piercing station are conveyed 
past the other piercing station on their way to 
the finishing conveyor, this point of intersection 
must have electrical interlock protection so that 
the overhead carriage does not deliver a frame 
into a conveyor station that is already occupied 
by a frame from the other piercing unit. In such 
a situation the interlock control delays delivery 
of the frame until an empty station approaches. 
The carriage arms synchronize with that station 
and lower the frame so that the chain mounted 
hooks engage the front frame brackets and drag 
the frame away, Fig. 21. 

The end of this conveyor is so constructed that 
the frame is raised on end at a transfer point 
where timing hooks receive the frame, Fig. 22, 
and place it on the approaching hook of the trol- 
ley conveyor that will carry it through the auto- 
matic cleaning and painting equipment, Fig. 23. 
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Fig. 24—Chevrolet frames 
m are loaded on flatcars 
y for shipment to assembly 
plants. 


Completed frames are ready for shipment to Chev- 
rolet assembly plants at various locations in the 
nation. Stacked 20 high, they are loaded 120 to 
a flatear, Fig. 24. 


> Summary 


The benefits achieved by this new production 
process include savings in manufacturing costs 
through greater efficiency. Not only are the pro- 
duction operations less costly, but these methods 
better utilize the raw material. In the frame op- 
erations only 19 per cent of the metal goes into 
the scrap balers. 

Although such advancements are always sig- 
nificant, they are doubly important when the new 
method also produces a product whose perform- 
ance qualities are superior to those made by pre- 
vious méthods. Inspection results show the frames 
to be exceptionally accurate dimensionally, and 
tests prove them to be 50 per cent more resistant 
to the torsion, or twisting, caused by rough driv- 
ing than were their design predecessors. 

The task of refining and improving these man- 
ufacturing methods in keeping with future ad- 
vances in processing should provide an interest- 
ing challenge to mechanical ingenuity, as has the 
original development of the present techniques. 
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' Fig. 1 — Three-pronged 
assault on business prob- 
lems may be made 
through new means for 
- initial handling of in- 
formation, new methods 
_ for processing informa- 
tion, and new techniques 
for utilizing information. 








Executives are examining the office in light of its cost aid 
contribution to the business endeavor. Application of tec’. 
nology to administrative control seems to offer them p)». 
tential improvement equal to that in process control. Oi\e 
point stands out—divisions between office and factory, be. 
tween salesmen in the field and their office support, and be- 
tween management and the office often lack positive resolu- 
tion in the modern organization. 
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INFORMATION PROCESSING 


THREE MAJOR ASPECTS of information 
handling— initial handling, processing and 
using—have a powerful technological tool 
available in each. The initial handling of informa- 
tion is an area in which common language ma- 
chines simplify preparation of basic documents and 
eliminate the need for recopying to serve other 
purposes within the office. Electronic computers 
are bringing about a new era in business informa- 
tion processing. Scientific inquiry and a vast body 
of scientific knowledge stand ready to aid the ad- 
ministrator in using information. Thus, in the 
initial handling, in the processing, and in the using 
of information we find developments having im- 
portant impact on business operations, Fig. 1. 
Considerable enthusiasm is developing for inte- 
grated data processing, computers, and operations 
research. Such ardent interest is well placed. But 
emphasis on the benefits of technology must not 
replace consideration of the time and investment 


This article is based on the forthcoming book by Mr. Levin, 
“Office Work and Automation’’ to be published by John Wiley & 
Sons Inc., N. Y., N. Y. 
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required to achieve those benefits. Much that has 
been discussed is promise rather than achieve- 
ment. While common-language machines may be 
applied today, computers are a tool that will reach 
maturity tomorrow. In the same light operations 
research will reach fruition the day after tomor- 
row. The basis for such a generalization lies in 
the respective complexity of these tools. 

There is little serious bar to use of common- 
language machines. Careful procedures planning 
can achieve many rewards. Computers also re- 
quire procedures planning but it is of a different 
order of magnitude. Programming is a barrier to 
extensive use of computers in the office. Yet this 
barrier is lifting under a concerted effort by manu- 
facturers and users of computing equipment. 

Operations research has the greatest scope of 
the tools we have discussed. It reaches into all 
aspects of business operation and strives for the 
best course under each set of business circum- 
stances. This is a difficult goal, and it is not sur- 
prising that operations research is a complex disci- 
pline. Use of operations research is slowed be- 
cause management understanding is incomplete and 
because operations researchers are yet few in num- 
ber. It is also impeded by our inability to measure 
many phenomena on which decisions are based 
and by our imperfect knowledge of how people 
reach decisions. 

Technology will have considerable effect on the 
office. As information becomes more available, 
more timely, and more economical to obtain, we 
can expect changes in management concepts and 
business operations. The flavor of scientific in- 
quiry will add the dimension of more question- 
ing attitudes at all levels of management. Ab- 
solute requirements of past decades may be set 
aside under new concepts of business management. 


> Control in a Changing Office 


From a management standpoint, the most im- 
portant effect of technology on office work will 
lie in increased control over the affairs of busi- 
ness enterprise. Control can be thought of as 
existing at two levels. There is the day-to-day 
operation of the business in accordance with stated 
or implicit policies of the company. This might be 
termed operational control. There is another lay- 
er of control, management control, in which pol- 
icies designed to further the objectives of the firm 
are set. 

The purposes of management and operational 
control may appear separate and distinct. How- 
ever, we cannot draw a sharp line between these 
elements of administration. They are in fact close- 
ly interrelated. Ideally, the results of operational 
experience within a policy framework should be 
fed back for consideration of policy change. Thus, 
the management decision to sell a particular 
item in a certain quantity would be subject to 
modification as sales experience with the item oc- 
curs and other operating facets of the sales and 
manufacturing program develop. 
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Policy reflects objectives of the firm—operations, 
in turn, reflect policy. Thus, operations are de- 
signed to achieve the objectives of the firm. The 
degree to which operations successfully accom- 
plish this aim can be determined from study of 
operational information. Documentation of operat- 
ing control is the raw material on which policy 
or management control is based. The tools we 
have discussed will provide several gains in link- 
ing operations to policy determinations. Through 
use of the common language concept and electronic 
computers, timely, comprehensive, and economic 
information drawn from the day-to-day affairs of 
the business can flow to policy makers as a mat- 
ter of routine. Further, operations research will 
provide useful guideposts for interpreting infor- 
mation and relating it to policy or operating de- 
cisions. 

Business information systems under the impact 
of new tools can apply the principles which under- 
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Fig. 2—Elementary block diagram of an automatic 
control system. While this dicgram was not originally 
intended to suggest office operations, the principles 
indicated have application to office work. 


lie the automatic control systems found in oil re- 
fineries*° and guided missiles. Automatic control 
occurs in a system in which information on sys- 
tem behavior is compared with a desired goal. 
Discrepancies between performance and that goal 
are used automatically to adjust system behavior. 
The fundamentals of an automatic-control system 
are sketched in Fig. 2. 

We are some distance from an automatic office. 
However, the principles of automatic control have 
application to office work. Information feedback is 
already an important element in current business 
systems. It may be that pressure of unwieldy 
clerical systems has prevented general recognition 
of this fact. The abstractions that could be 
drawn from current business information handling 
systems have been hidden under a mountain of 
papers and several baskets marked “Rush.” 

Common language machines, electronic com- 
puters, and operations research all contribute to 
use of information in control of business situations. 
This control can have many of the elements found 
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in Fig. 2. It is even conceivable that the cryptic 
message “Smith cancelled” could be used in con- 
junction with mathematical models and electronic 
computers so that a revised production schedule, 
recalculated inventory levels, amended purchase 
orders, and adjusted sales forecasts are automati- 
cally prepared. The extent to which this auto- 
maticity will be achieved depends on the stakes in- 
volved in achieving it. In most cases it will be 
practical to settle for something less in self-regu- 
lation of office work. 

While new tools for office work will not bring 
a pushbutton office, they can bring a greater flavor 
of automatic control to business information sys- 
tems. Three elements of control and the role of 
information feedback in regulating the interplay 
among these elements are illustrated in Fig. 3. 

An example of how these controls operate could 
be taken from a telephone credit situation. De- 
cisions involving the amount of arrears that may 
accumulate and the length of time such arrears 
may be outstanding before service is discontinued 
can be viewed as falling within management con- 
trol. Similarly, the extent to which delegation of 
authority for changing the rules takes place is a 
matter for management control. Operational con- 
trol in this situation can be interpreted as the de- 
cision function exercised by the credit investigator. 
Within the framework of credit policy and the 
limits of discretion left to the investigator, the 
investigator must decide whether to discontinue 
service or take other action to protect company 
funds. Performance measurement could be based 
on the per cent of accounts in arrears, total re- 
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Fig. 3—Operational and management control shown in block diagram as separate 


ceivables, cost of the collection activity, and such 
other figures as had demonstrated importance. 

The information chains sketched in Fig. 3 cin 
be strengthened. The extent to which this occurs 
will measure the effectiveness of the tools we have 
discussed. Feedback of information for contro] 
purposes is not new in the factory or office. But 
the exploitation of this principle in production 
of physical goods far exceeds the applications we 
find in office work situations. Common language 
machines and computers make information more 
readily available and less expensive. Computers 
can use statistical techniques for automatic de- 
tection of significant variations. In this way at- 
tention can be directed to areas in which man- 
agement action is needed. Operations research 
provides for objective evaluation of business in- 
formation. Further, it offers flexibility for man- 
agement planning. Alternatives can be tested by 
manipulation of numbers and symbols. Time fac- 
tors, cost factors, and avoidance of risk argue 
strongly for use of mathematical models where 
they can adequately represent the economic, physi- 
cal, or organizational structure of the firm. 


> Adjustment to Change 


The combination of common language machines, 
electronic computers and operations research offers 
a new dimension to the executive willing to investi- 
gate new approaches to old problems. Through 
such approaches a business will be able to adapt 
itself to changing conditions in a way most fav- 
orable to the business. This ability comes from 
using information as a management tool. Not 
only need we find an effective way to do today’s 
job, but we must know how this way should be 
altered in the face of a constantly changing en- 
vironment. 
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Computers 





Adjustment of 
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but related functions. Note the interlocking feedback loops and the similarity of 


each loop to the diagram of the automatic control system. 
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Fig. 4—Schematic diagram of how office-work 
functions enable management to adjust opera- 
tions to constantly changing business condi- 
tions. Sales, inventory, and production data 
are used with presently scheduled activities 
and production planning data to prepare both 
revised schedules and reports to management. 
These reports, in connection with other business 
factors, then serve as a basis for readjusting 
production, material and personnel schedules. 


The tools we have discussed permit evaluation 
of the effect changed conditions will have on busi- 
ness operations. In some cases these changes will 
represent an actual occurrence; in others, business 
will wish to test the effect of various possibilities 
before altering its pricing or operational structure. 

The possibilities for evaluating the effect of 
changed conditions are endless. Either adjusting 
to reality or testing a proposal requires that busi- 
ness know the effect of change. The development 
of mathematical models and programming of com- 
puters to determine these effects are complex tasks, 
but they may be well worth doing. Both model 
construction and computer programming are in- 
vestments in better information handling. Once 
this investment has been made, it is possible to 
test alternatives within the scope of the model with 
relative ease and economy. The potential uses for 
a combination of computers and operations re- 
search in determining the effect of changed condi- 
tions are many. Some possibilities follow: 


1. Computation of how much wage and salary in- 
creases or changed working rules will cost the firm 
in a given period. 

2. Determination of how changed material cost will 
affect product cost. 

3. Application of rate changes against utility con- 
sumption patterns. 

4. Projection of revised sales patterns against pro- 
duction schedules and inventory levels. 

5. Determination of how changing prices for in- 
ventory items and altered conditions of purchase will 
affect optimum inventory levels. 

6. Evaluation of changing transportation costs as 
they will affect material costs, and consideration of 
the combined transportation and price structure of- 
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fered by alternate suppliers of material as means of 
reducing material cost. 


Emphasis on evaluation of change through the 
use of models may have an important side effect. 
It concerns the frequent confusion of objectives 
with the means chosen to accomplish objectives. 
Once an objective is set, means to accomplish this 
objective are framed. The danger lies in regard- 
ing the means as objectives themselves and conse- 
quently losing sight of the objectives which 
brought these means into being. Perhaps an ex- 
ample will illustrate. 

Periodic evaluation of employees is valuable to 
both worker and supervisor. It encourages discus- 
sion. of good and bad aspects of job performance. 
Such discussions encourage continued development 
of promising employees and improvement or re- 
lease of less satisfactory workers. Frequently, the 
matter of periodic wage increase is tied to satis- 
factory performance reports. In this kind of situ- 
ation, we can draw a specific case of means be- 
coming objectives in themselves. 

A company required that employees be graded 
on a point scale and used the average number of 
points as a measure of employee performance. 
Then the condition was stipulated that a raise in 
salary is possible only if a certain point-average 
is reached. Supervisor recommendation for in- 
creased pay could be acted upon only in the light 
of this average. Thus a supervisor considering 
that an employee merits an increase in salary 
uses the rating system to document his decision. 
The impartial evaluation which would benefit both 
company and employee has become secondary. 
Somehow the objectives of impartial evaluation and 
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fair compensation have become confused with the 
means of achieving them. The arbitrary point- 
values assigned to such words as superior and 
average come to occupy the center of the stage. 

A confusion of means with objectives is not 
confined to personnel rating scales. Objective 
evaluation of administrative situations is exceed- 
ingly difficult. Construction of models and their 
use in evaluating alternatives will focus attention 
on the separation of objectives and means. A 
realistic perspective of objectives and the means 
of accomplishing them will have extreme useful- 
ness in forging better control systems. 


> Social and Economic Implications 


We have discussed powerful tools by which busi- 
ness information may be initially recorded, proc- 
essed, and put to use. These tools offer great po- 
tential for increasing management control and cut- 
ting information costs. If a reasonable propor- 
tion of these potentials is achieved, we can ex- 
pect that administrative concepts and work pat- 
terns will have changed for many of the people 
employed by American business. 

Automation is altering manufacturing tech- 
niques. Machines able to sense changes in a prod- 
uct being manufactured and able to respond auto- 
matically are taking their place in the factory. 
These automatic control devices combined with 
new production techniques are increasing the pro- 
ductivity of the factory worker. Many groups are 
concerned over the effects these developments may 
have on our labor force and economy. Many di- 
vergent viewpoints have been expressed on this 
topic. 

In the office, too, we are witnessing the devel- 
opment of automatic control devices. Electronic 
computers are machines capable of recognizing 
changes in information patterns and assisting man- 
agement in determining a favorable course in re- 
sponse to those changes, Fig. 4. Machines can do 
many office tasks for which people have so far 
been needed. Automation in the office is a definite 
part of the current trend in which the burdens 
of routine are lifted from men’s backs and trans- 
ferred to machines. This transfer is being viewed 
optimistically or pessimistically depending on the 
affiliation of the observer. No one, however, can 
deny that we are discussing an area of significant 
impact on the lives of the American worker. 

Machines have rarely evoked enthusiastic re- 
sponse from people whose livelihood has been di- 
rectly affected. The craftsman did not welcome 
the factory. Yet the establishment of the factory 
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contributed to the present urban development, f: |! 
of feudalism, and foundations for political dem: 
racy. The early factory worker did not initia! 
endorse the machines which increased his produ 
tivity. However, the tremendous rise in factor , 
productivity brought by machines has helped rai: » 
the standard of living of all society and contribut: 
to our development toward a classless democrac 


To date mechanization has been a strong fact: 
in bettering man’s economic well-being. Can 
assume this happy state of affairs will continue 
Historical precedent would seem to say so bu 
precedents hold only until they are broken. Ri: 
placement of workers by the technolcgy of infor 
mation handling is a problem that deserves ou: 
most serious consideration both as it affects in 
dividual companies and as a broad economic and 
social problem. 


It cannot be denied that the application of com- 
puters to business problems creates additional jobs. 
Designers of computers and components, manufac- 
turing and sales personnel, programmers, systems 
analysts, and maintenance engineers are afforded 
employment by use of computers for business in- 
formation processing. We can carry this point fur- 
ther by considering that computers, in helping to 
motivate this writing, created work for editors, 
typesetters, bookbinders, and (it is hoped) book- 
sellers. 


Electronic data processing holds the threat of 
replacement, however, for many clerical data proc- 
essors. It must be recognized also that such vic- 
tims of technological unemployment are usually 
not the ones for whom opportunities are broad- 
ened. The clerical workers dislocated by the use 
of computer techniques would not generally be 
qualified to contribute in fields where opportuni- 
ties have been widened. Yet, while individual hard- 
ships occur, management planning and individual 
initiative can alleviate them. 


It is the writer’s conviction that application 
of new tools for office work will be a major factor 
in bettering the economic lot of all. These tools 
will enable business to stress its inherent advan- 
tages and work toward an optimum deployment 
of its physical and human assets. 


More efficient utilization of business resources 
is a factor which makes the products of business 
endeavor available to more people. As this occurs, 
we can expect significant long-range changes in 
working and living patterns. The composition of 
the labor force in terms of clerks, factory work- 
ers, and professional employees, the relations be- 
tween management and labor, the real value of 
wages, and the length of the work week with its 
implications on family living and cultural develop- 
ment will be strongly influenced by an unfolding 
pattern of automation. The further growth of 
automation is an inevitable consequence of our 
technological progress, but we should not forget 
that the best efforts of business, labor, and gov- 
ernment will be needed to make that inevitability 
a force for the greatest good. 
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Fig. 1—Automatic proportioning of sands in a 
mixture for molds to make steel castings is 
controlled by weight in this foundry installa- 
tion. Types of sand used are separately fed 
to the belt conveyor which empties into a skip 
bucket supported by load cells (indicated by 
arrows). When the preset weight is recorded, 
the controller stops the feeder. 


AUTOMATIC BATCHING 


PREPARES SAND FOR MOLDS 


Repetitive blending of bulk materials in specified proportions 











is a problem common to many industries. This foundry has 


combined typical foundry equipment, weight sensitive load 
cells, a timer and a controller-recorder to speed up the prepa- 


PROPORTIONING AND MULLING of mold 
sands, automatically, has been developed in 
the Granite City, Ill. plant of General Steel 
Castings Corp. The problem behind this develop- 
ment is that of accurately feeding water, binder 
and two or three types of sand into a muller (mix- 
ing mill); mulling them for a predetermined time 
to develop the sand characteristics required for 
high quality large steel castings; and accurately 
and consistently reproducing the specified mix in 
batches of 1400 to 2000 pounds in 2-minute cycles. 

Considerable shortening of cycle time and in- 
creased utilization of muller capacity are obtained 
by feeding the desired quantities of sands and 
binders into a skip bucket while the previous 
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ration and improve the uniformity of sand mixtures for molds. 





charge is being mulled. Sands and binders are 
separately fed from storage bins by vibratory 
feeders and carried to the skip bucket by a con- 
veyor belt. When the previous charge has been 
emptied from the muller, the water for the next 
batch is introduced into the muller and then the 
skip bucket is elevated and its contents dumped 
into the muller. The sand, binder and water mix- 
ture is mulled for the desired time and then dis- 
charged from the muller onto conveyor belts for 
distribution to various molding stations. 

Weights of the different sands or binders to be 
used in a batch are determined by foundry ex- 
perience and set by the operator. Separate dials 
on the control panel are adjustable for various 
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quantities of each of three sands in 20-pound in- 
crements. As the skip bucket comes to rest on its 
weighing platform, it closes a limit switch in an 
interlocking circuit designed to prevent the start 
of a filling cycle until the bucket is in place. The 
weighing platform is supported through spring 
elements and oak shear pins by three Baldwin- 
Lima-Hamilton SR-4 load cells used as tension 
members. The springs and shear pins protect the 
load cells against overloads. A combination con- 
troller and recorder is set to record the weight of 
the contents of the skip bucket as measured by the 
load cells. If the bucket retains more than 30 
pounds of material when it is dumped, a further 
interlocking action also prevents the start of a new 
filling cycle. 

When the filling cycle does start, the preset 
quantities of different sands are successively fed 
to the conveyor belt and into the skip bucket. First 
the vibratory feeder under sand bin A is started 
and operates until the desired weight of that sand 
is indicated in the controller. If the supply of sand 
in that bin is not sufficient for the desired charge, 
the filling cycle stops. When the desired weight 
has been fed, the controller stops that feeder 
and then similarly starts and stops the feeder 
under sand bin B. The feeder under bin C is like- 
wise started and stopped automatically when sand 
C is used. 

Binder is fed to the conveyor and then to the 
skip bucket by a vibratory feeder which loads a 
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Water Skiphoist — Milling 
flush 30 15 tor 
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Milling and Discharge Delay 
cooling door (skiphoist) 


2 (escons) 


Sand muller 


Vibratory 
feeder. 
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Fig. 2—A recycling timer con- 
trols the sand muller and the 
automatic sand proportion- 
ing system to automatically 
and repeatedly produce Skip bucket 
batches of molding sand con- 
taining water, a binder, and 
as many as three different 
sands. This diagram depicts 
major components of the sys- 
tem. 
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Controller -Recorder 


counterbalanced hopper. In setting up the process, 
the operator determines which of three binders 
will be used and adjusts the counterweight on the 
hopper arm so that the hopper will pivot down- 
ward, stop the feeder, and discharge its contents 
when the predetermined weight is reached. 

A timer preset by the operator controls the 
muller cycle; including admission of water, dump- 
ing of the skip bucket, length of milling time, and 
opening and closing of the discharge door. After 
the skip bucket is dumped, it returns to its weigh- 
ing platform and the sand proportioning process 
is automatically repeated. When the timer com. 
pletes a cycle, it resets automatically and recycles. 
Once proper settings are made and the operation 
started, proportioning and mulling continue until 
the operation is stopped by the operator or a 
special control action. 

Sand proportions in each batch are recorded on 
a strip chart and weight accuracy has been with- 
in 1 per cent for batches up to 2000 pounds re- 
gardless of moisture content, height of sand in the 
bins or cleanliness of the conveyor. 

Use of this automatic installation has greatly 
increased the speed of production of mold sand 
and improved the accuracy with which batches are 
produced consistently. As can be seen, these 
worthwhile results were obtained by combining 
simple and standard components which have long 
been available. This technique can be applied with 
similar success in a great many industries. 
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USING OPERATIONS RESEARCH IN 


PROCESS PLANNING 


FOR A NEW AUTOMATIC PLANT 


Fig. 1—Basic problem in 
this development project 
was the planning of plant 
and equipment to produce 
some 200,000 crystal units 
per month. Primary ele- 
ment in each unit is a 
crystal blank, such as 
shown here, which is cut 
from a quartz stone. 


Finding the optimum solution to a problem with 
many variables is a major benefit gained from 


the use of operations research (OR). This use- 
ful tool may be profitably applied in many dif- 
ferent types of operations—sales, engineering, 
production control ... An illustration of its use 
in planning production processes in a new plant 


is described here by a senior project engineer. 


By L. V. WISE 


Senior Project Engineer 
Bulova Research & Development Laboratories Inc. 
Woodside, N. Y 


\ 

. 

» PLANNING PRODUCTION PROCESSES 

* and equipment is always an .:portant under- 

taking. It is even more critical when the 
facilities being planned constitute an entirely new 
plant and individual production ideas and machines 
cannot. be tried separately in an existing plant. 
Such is the condition under which Bulova Research 
& Development Laboratories Inc. has been develop- 
ing means to produce large quantities of quartz 
crystal units for the Signal Corps (See—AvuTO- 
MATION, March 1956). 

By a continual process of analysis and experi- 
mentation, individual machine developments are 
bound into an integrated plant unit with a bal- 
anced production capacity, guaranteed product 
quality, and the greatest possible reliability and 
ease of supervision. One of the analytical tools 
Which has been of great value in our search for 
the optimum plant design is the technique called 
Operations research or OR for short. Operations 
research is a mathematical approach to industrial 
engineering, and its particular strength is in find- 
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ing the optimum solution to a problem with many 
variables. We have used minimum cost as our 
criterion in most of our analyses to date and have 
included such factors as cost of development and 
fabrication, and operations costs such as direct 
and indirect labor and maintenance. 


In each analysis, we were looking for the ma- 
chine that would give us the minimum total cost 
considering all of the foregoing factors, and using 
five years as the amortization period for all fixed 
costs. We have been getting some extremely use- 
ful and often surprising results from our analyses. 
The reason for this is that an experienced estimator 
can produce a detailed breakdown of costs with 
reasonable accuracy; but no person can intuitive- 
ly combine all of the variables correctly in such a 
complex situation. Therefore, the best intuitive 
guess will very often be wide of the mark. Math- 
ematical analysis finds the optimum combination 
of the detailed data with high reliability, and its 
value is only limited by the accuracy with which 
the estimator figured the detailed costs. An exam- 
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Fig. 2—Stones used as raw material have natural crystal 
axes. The crystal blank must be cut from the stone 
with accurate orientation to these axes to obtain the 
required characteristics in the completed crystal unit. 
The Z-Z’ angle is especially critical in temperature- 
frequency characteristics. 


ple of this type of analysis may indicate the power 
in the methods used. 


> A Specific Problem 


Crystal blanks, Fig. 1, for quartz crystal units 
are cut from quartz stones. The angles at which 
the crystal blank is cut with respect to the natural 
crystal axes, Fig. 2, control the temperature co- 


efficient of frequency of the crystal unit. The 
Z-Z’ angle is particularly significant in controlling 
this characteristic. The Z-Z’ angle can be cut for 
any particular nominal frequency so that the co- 
efficient is close to zero. This means that the 
frequency of the crystal unit will be very stable 
throughout the temperature range of the military 
specification, minus 55C to plus 90C. From the 
production point of view the closer this angle can 
be controlled, the lower the rejection rate in the 
temperature test run. Plots of crystal frequency 
deviation versus crystal temperature for three Z-2’ 
angles are shown in Fig. 3. It is easily seen that 
accurate control of the Z-Z’ angle is required to 
hold the frequency within the allowable plus or 
minus 0.005 per cent frequency deviation through- 
out the specified temperature range. It is common 
practice to require that the Z-Z’ angle be held to 
within plus or minus 3 minutes of arc of the opti- 
mum angle, in order to leave sufficient allowance 
for other manufacturing errors that eat away at 
the allowable frequency deviation. Optimium Z-Z’ 
angles versus nominal crystal frequencies are 
shown in Fig. 4 for two types of crystal units. 
These curves indicate that if a plant’s orders cover 
the whole frequency spectrum, no blank is a reject 
because of its Z-Z’ angle, within relatively broad 
range, since each blank can be used for the fre- 
quency which is correct for its Z-Z’ angle. 

The Z-Z’ angle is cut with diamond blade saws, 
and x-ray diffraction measurements are used to 
control the process as well as the saw’s consistency 
permits. Until the advent of the Hoffman wafer- 
ing saw the control of the Z-Z’ angle was very poor. 
In fact, the spread of Z-Z’ angle over a batch 
of crystals might average 15 minutes of arc. A 
few companies cut slowly in an attempt to improve 
the accuracy of the saw, but most companies cut 
rapidly, and then correct each blank individually. 
With either procedure, however, an x-ray machine 
is always used to sort the individual blanks accord- 
ing to Z-Z’ angle. Correction is commonly accom- 
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plished by purposely grinding the face opposite 
to the measured face at an angle of twice the error, 
thus causing the blank to be wedge-shaped. When 
the crystals are later lapped to the required thick- 
ness, this wedge tends to average out, and thus 
the blank ends up with approximately the desired 
Z-Z’ angle. 

The Hoffman saw has substantially greater ac- 
curacy as well as a higher production rate than 
the saws commonly used in this industry. The 
suggestion was raised that very likely angle cor- 
rection on individual blanks would no longer be 
required, and even more radically, perhaps the 
x-ray sorting machine would no longer be required. 
In an existing plant this could be done by simply 
trying to make crystals without correction or sort- 
ing. This direct method is often not practical of 
course, and in our case the plant wasn’t even in 
existence. We had to know the answers before 
the money was invested in design of equipment. 


> Application of OR 


The systems group undertook to answer these 
questions. As little detailed information was avail- 
able on the accuracy of the Hoffman saw, an ex- 
perimental program was required before any anal- 
ysis could be made. It is essential for two reasons 
that the operations analyst begin his work at this 
time, and not wait till the experimental data are 
available. First, only by planning the experiments 
will he be sure of getting the information he needs, 
in the form that he needs it. Second, by applying 
his knowledge of statistical methods, he can con- 
siderably shorten the experimental program by re- 
quiring less data than an engineer untrained in 
Statisties would realize. In fact, experiment plan- 
ning is an important field for operations analysis. 


AU: ‘MATION—-April 1956 


Our operations analyst, after having been fully 
briefed on the problem at hand, restated the prob- 
lem in definite terms and planned a set of experi- 
ments in cooperation with the engineers involved. 
The problem was stated as follows: 


1. What percentage of blanks will fall within plus 
or minus 3 minutes of the desired angle after lapping 
if no x-ray measurements are made on the blanks 
after wafering on the Hoffman saw, and if no angle 
correction is used? 

2. What percentage of blanks will fall within plus or 
minus 3 minutes of the desired angle after lapping 
if an x-ray sorter (with a known precision) is used to 
sort the blanks into groups with 2-minute ranges be- 
fore lapping? 

3. Which method is the more economical for the 
plant as a whole? 


A series of experiments was conducted in co- 
operation with the Frequency Control Branch of 
of the Signal Corps Engineering Laboratories at 
Ft. Monmouth, N. J., where a Hoffman saw was 
available. The experiments were actually run to 
solve several other plant problems connected with 
wafering aside from the problem concerning angle 
correction and x-ray sorting. Basic knowledge of 
the wafer quality as the wafers were received from 
the Hoffman saw was obtained from this experi- 
mentation. 

Exact statistical information was then available 
on the spread of Z-Z’ angle in a large sample of 
blanks, and on the “wedginess”’ of the blanks. This 
wedginess was higher than expected, though no 
doubt less than on earlier saws, and this led to an 
extra complication in the problem. It was found 
that the two sides of a blank would differ in Z-Z’ 
angle by 1.5 minutes, on the average, but since the 
x-ray sorter only measures one side, the other side 
remains unknown. Also, an assumption had to be 
made as to what final angle the sides of a wedge- 
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shaped blank would arrive at after lapping. Fol- 
lowing industry experience with the wedging meth- 
od of angle-correcting, the assumption was made 
that the final angle would fall somewhere between 
the original sides. Three different assumed cases 
were used in the analysis in order to be sure to 
bracket the actual facts—namely, that the final 
Z-Z’ angle would fall within: (1) The original an- 
gle contained by the wedge, (2) the center half of 
the wedge, (3) the center quarter of the wedge. 
The foregoing information was sufficient to form 
the basis of a rigorous analysis of the problem. 
Without x-ray sorting, approximately 78 per cent 
of the blanks will be within the desired tolerance 
of plus or minus 3 minutes. With x-ray sorting, 
approximately 94 per cent will be within the de- 
sired tolerance. Thus, it can be expected that 
x-ray sorting will increase the plant yield by over 
10 per cent. Calculations based on this informa- 
tion showed that the development of an x-ray 
sorter would pay for itself in less than six months, 
and that, though the Hoffman saw was indeed a 
substantial improvement over earlier models, an 
x-ray check on the individual blanks would still be 
required. Thus, the application of operations re- 
search gave a definitive and a practical answer 
to an important but complex plant design problem. 


> Other OR Uses 


The problem just mentioned is of course only 
one of the many that have been investigated dur- 
ing the life of the program. Some others are: 


1. Finding the optimum combination of sawing and 
lapping—in general the slower the sawing, the better 
the blank quality, and the less lapping is required 
since thinner blanks can be sawed. 

2. Setting of tolerance limits throughout the plant— 
will be based first on guarantee of crystal unit quality 
and then on economy of plant operation. 

3. Problems of machine capacity, inventory and stor- 
age for work in process—have been and will continue 
to be the subject for operational analysis. That this 
problem is considerable is easily seen when it is 
realized that it is typical in this industry to have 
50 per cent of the blanks rejected after they are diced. 


The entire problem of quality control and pro- 
duction control will require considerable analysis 
before design work can be initiated on actual equip- 
ment. At present, a central quality control and 
production control area is visualized to which in- 
formation required for process control will flow 
from throughout the plant. Some of the data will 
be from inspection stations and some will be from 
process machines themselves. A console is en- 
visioned where the information will be assimilated, 
and from that point instructions can flow out- 
ward for the adjustment and control of the various 
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LESTER V. WISE, who holds a B.M.E. degree 
from Cornell University, as well as a Bachelor of 
Laws degree from Fordham University, is direct- 
ing an automation projects group at the Bulova 
Research & Development Laboratories Inc., pres- 
ently engaged in the mechanization of quartz 
crystal manufacture. , 
Prior to joining the Bulova organization, Mr. 
Wise was with the General Electric Co. and the 
Glenn L. Martin Co. At General Electric, he was 
engaged in production engineering of electronic 
torpedoes and gun director systems, with em- 
phasis on feedback control systems. At Martin’s, 
he supervised on electromechanical engineering 
group engaged in the design of servo and com- 
puter systems for an anti-aircraft system, in- 
cluding an automatic target projection system for 
the simultaneous control of as many as 32 targets 


processes for maximum plant efficiency. With a 
centralized control center, combinations of proc- 
esses can be controlled rather than each process 
being controlled singly. For example, if the aver- 
age value of some crystal characteristic at Process 
U is rising and yet is still within tolerance, it may 
be possible to increase plant yield by making a 
slight adjustment at Process W or X or Y. Such 
rapid, coordinated control means that individual 
process tolerances can be broadened. This means 
in turn increased yield, higher plant capacity and 
lower crystal cost. As the overall control problem 
has not yet been attacked, the complexity of equip- 
ment required for such an operation is not yet 
known; but in a plant where a single line is turn- 
ing out 10,000 units a day, and where there are 
likely to be 100,000 blanks in process at all times, 
the most careful analysis is justified. 

No operations analyst claims that his answers 
are final. The analyses are of course limited by 
the accuracy of the input data supplied. Also, 
there are many factors that cannot be put in terms 
of dollars and cents or other definitive numbers, 
and thus they do not appear in the analysis direct- 
ly. Therefore, at the end of an operations analysis, 
an executive decision is required. But data such 
as can be supplied by an operations analysis can 
make that decision the difference between a guess 
based on intuition and a firm judgment which 
makes the most of all the experience and back- 
ground of the person making the decision. It is 
important to emphasize that these analyses are not 
a matter of idle curiosity on our part as to how 
the plant will turn out a few years hence. This 
work will aid in arriving at the best machine for 
each task, and will make possible an integrated 
production line with a minimum of changes t 
the pilot run stage. 
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nore about AUTOMATION by Swen ... 


Brake Drums 
SPLINE 
BROACHED 
with 
Automatic 


Transfer 
from and to 
Conveyor 


American engineering solved this automation 
problem with a hydraulically operated loading 
mechanism, with an internal chucking device, that 
picks up the brake drums from a conveyor and 
inserts them in a collet-type work-holding fixture. 
The fixture automatically clamps the part and 
moves it into broaching position. The broach is 
then pulled down through, broaching 10 splines 
in the cast iron part. As the fixture slides back to 
loading position, the part is automatically ejected 
to the same conveyor line from which it was picked 


up. 


Economical tooling is another feature 
of the machine. As shown in the 
BEFORE , : ‘ : 

simplified cross section at right, an 

arbor mounts ten sectional surface 

: broach assemblies, which can be 

Sree 20 tie easily removed for sharpening and 

60” stroke pull | 

down broaching replacement. 


machine with full : i 
Satheniua. oscil American approaches each broaching problem as 


retriever, coatinu- part of the complete production cycle. Methods 

ous belt conveyor of parts handling can frequently be suggested that 

and automatic chip will give you efficient and stable production. Write 

oe or phone today — American will be glad to work 
with you. 


ASK FOR CATALOG 450. it’s a complete broaching manual, 


SE 


7 ‘Il BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
0 Americam First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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ULTRASONICS 


cleans 20,000 
COMPRESSOR 
PARTS a day |! 


Instantaneous cleaning . . . explosive scrub- 
bing . . . absolute penetration of recesses 

- are assured by Circo’s ultrasonic 
degreasing equipment which blasts loose 
inaccessible soil and contaminants from 
blind holes, crevices and invisible pores. 


Circo ultrasonic equipment, unmatched 
for speed, efficiency and economy, is avail- 
able in small, manually operated units or 
in conveyorized units for continuous, mass 
output ... and Circo’s intensive research 
and experience with this revolutionary new 
cleaning method are at your disposal. 


SPLIT-SECOND CLEANING cisco dcgreasrtorevery nee ares 


able in corrosion resistant, compact units 


of hidden recesses & blind holes for the small shop, large automatic models 


for mass production, and all sizes between. 


made possible by Sturdy and dependable vapor, solvent- 


vapor-solvent, vapor-spray and ultrasonic 

l| LT ¥ A § 0) N [ § / models make Circo the standard for econ- 
. omy, performance and assured long life. 

Complete information on request. 

Bulletin OP2 on solvent degreasers 


Since 19.23 nantes Coma es ies 
CEE cinco scxnement comnant 
51 Terminal Avenue, Clark (Rahway), New Jersey 


OFFICES IN PRINCIPAL CITIES * NATION-WIDE ENGINEERING FIELD SERVICE 
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Machines and plant equipment designed for more automatic operations 


No. 1— 


For detailed information and literature, use card page 115 


lightweight Scrap Metal Baler 


Designed for industries with 
problem of storage and disposal of 
scrap metals, lightweight, scrap 
metal baler requires minimum of 
space, yet performs full-scale bal- 
ing operation. Called the Scrap-O- 
Matic Metal Briquette Baler, unit 
includes features which make it 
adaptable to all types of industries 
where baling of light gage ferrous 
and nonferrous metals is desired. 
Baler hydraulically compresses 
scrap metal and trimmings into 
uniform 12 by 12 by 12-inch bri- 
quettes for easy handling and 
transportation. The 9 cu ft charg- 
ing compartment will take up to 54- 
inch lengths of 24 gage or lighter 
metal, or steel wire ranging up to 
16 gage. Tin or steel briquettes 
weigh approximately 100 Ib; 16 
gage steel wire, 105 lb; brass or 
copper, 80 Ib; and aluminum, 40 
Ib. Scrap-O-Matic produces a 
briquette every three minutes, with 
eight-hour shift capacity of as high 
as 140 briquettes, depending on 
density of the metal. Baler has 
only three operating controls and 
is desicned for one-man operation. 
Among afety devices incorporated 
In baler are hydraulically-operated, 
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self-locking door control for charg- 
ing compartment, and safety start- 
ing pushbutton switches. Danger 
of overloading has been eliminated 
by special by-pass valve which au- 
tomatically stops ram cycle if too 
heavy gage material is put in 
charging compartment. Scrap-O- 
Matic occupies 48 sq ft, permitting 
it to be located at plant’s source 
of scrap or trimmings, thereby 
speeding baling of scrap metals 
and cutting labor costs for moving 
scrap within the plant. Balemaster 
Div., E. Chicago Machine Tool 
Corp., E. Chicago, Ind. 

Circle No. 1 on Reply Card 


End Cap Marker 


Developed to stamp automatical- 
ly motor end caps with identifica- 
tion, new machine features vibrat- 
ing type hopper for feeding of 
parts. Orientation is accomplished 
by means of fingers with a final 
180 degree turn in the chute lead- 
ing to the machine. Parts are 
dumped into the 36-inch diameter 
hopper which is large enough for a 


30-minute run. Marking rate is 
1600 pieces per hour. Marking tool 
which mounts in the machine head 
consists of a radial type and logo- 


type holder to permit variations in 
marking, thus providing the flex- 
ibility required. Several holders 
are used with sufficient type and 
logotype, allowing setups for sub- 
sequent runs to be made while ma- 
chine is in operation. Geo. T. 
Schmidt Inc., 4108 Ravenswood 
Ave., Chicago 13, Ill. 

Circle No. 2 on Reply Card 


No. 3— 


Galvanized Conveyors 


Well suited to outdoor opera- 
tions and in moist areas such as 
cold storage rooms, food process- 
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ing plants and warehouses where 
cold causes water condensation, 
line of gravity conveyors is com- 
pletely galvanized. Conveyors are 
available in the wheel conveyor 
line in widths from 12 to 24 inches. 
Galvanized steel used is produced 
by Inland Steel patented new proc- 
ess which assures perfect bond (no 
flaking off) and uniform thickness 
of galvanized coats. Rapids-Stand- 
ard Co. Inc., 342 Rapistan Bidg., 
Grand Rapids 2, Mich. 

Circle No. 3 on Reply Card 


No. 4— 
Turret Punch Press 


Complicated hole patterns, in- 
cluding openings of many sizes 
and shapes are located and 
punched in large steel sheets by 
turret punch press. Automatic 
controls on unit cut piercing time, 
eliminate fatigue factor and assure 
uniform accuracy. Illustrated mod- 
el has punching capacity of 40 tons 
and throat depth of 33 inches. 
Press and work locating table are 
controlled by a tape fed, electro- 
mechanical programming unit to 
perform all functions automatical- 
ly — simultaneously positioning 
work under punch; selecting turret 
station carrying proper punch and 
die (any one of 20 up to 6-inch 
squares); and tripping the press. 
Cycle is automatically repeated in 
rapid sequence until all holes are 
accurately located and punched. 
With new machine, setup is re- 
duced to placing desired tape in 
the programmer and loading the 
material onto the table. Material 
is positioned by the operator to 
mechani¢al zeroing stops and 
clamped in position in seconds. 
Special vinyl tape which is not af- 
fected by shop oils or grease elim- 
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inates need for shop drawings, 
templates or manual layout of each 
hole location. Complete job is 
punched on the tape and, once pre- 
pared, tape becomes the template 
for the job, and can be used and 
then filed for subsequent use. Lo- 
cation or size of any hole may be 
changed simply by covering that 
section of the tape with a gummed 
sticker, and punching the new in- 
formation. Any section of the 
tape can be removed, replaced or 
covered. Entire programming 
unit and controls are electrome- 
chanical. Turrets hold all punches 
and dies normally required for 
each job. Punches and dies of any 
size or shape, including groups, 
louvers and knockouts can be used 
within the capacity of the press. 
Any punch or die is brought into 
piercing position automatically 
during the work locating cycle 
without loss of time, and the tur- 
rets are locked in position to as- 
sure perfect tool alignment. Wiede- 
mann Machine Co., 4272 Wissa- 
hickon Ave., Philadelphia 32, Pa. 

Circle No. 4 on Reply Card 


No. 5 


Automatic Power Wrench 


Two-speed power wrench with 
controlled torque is synchronized 
with the machine cycle to give au- 
tomatic engaging and disengaging 
of parts. Unit is used on boring 
mills, grinders, lathes, multiple 
drilling machines, pipe threading 
machines, screw machines, thread 
machines, etc. Self-contained pow- 
er wrench is automatically lubri- 
cated and operates with high speed, 
low torque approach; low speed, 
high torque clamping; and high 
speed, low torque return. It fea- 
tures a fluid motor drive with a 
sight gage to indicate the fluid lev- 
el. The fluid motor drive enables 
clamping light parts, or parts with 


thin-walled areas without the 
danger of fracturing the parts 
Controlled positive clamping prac. 
tically eliminates breakage of cut. 
ting tools and the resultant shut. 
downs. Standard operations, such 
as loading, work cycle, gaging, in. 
dexing and unloading are per. 
formed automatically and are re. 
peated in a short time interva). 
Power wrenches are designed to 
fit any standard or special ma. 
chine. They are designed for ver. 
tical, horizontal or angular mount- 
ing. Two standard sizes are avail- 
able: a small model, with a torque 
capacity from 0 to 800 in.-lb; and 
a large model with a torque range 
from 800 to 5000 in.-Ib. Hydraulic 
power package with positive con. 
trols is provided to regulate and 
control the power wrench. LaSalle 
Tool Inc., 3840 East Outer Dr., De. 
troit 34, Mich. 

Circle No. 5 on Reply Card 
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Interfloor Conveyor 


Tray-type conveyor automatical- 
ly loads, transfers and delivers 
heavy loads between as many 4% 
six floors. Designed for use ™ 
warehouses, textile mills and other 
installations where long interfloor 
transfer hauls of heavy loads pre 
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Issue No. 2A AUTOMATION EDITION EXTRA! 


Parts Maker Speeds Set Screw Application 
Times Faster, New SETKO HOPPER 


Free Demonstration at Set Screw 
Plant Enthuses Hundreds 


Manufacturers of a wide variety of products 
ae welcoming Hopper-Fed Headless Set 
Screws as the solution to speeding up set 
sctew applications. Only a few months after 
their announcement, the special units used 
with Hopper-Fed Setko Headless Set Screws 
have already been widely ordered, and put into 
highly successful operation. These machines 
can be adapted to any machine of your choice. 
¢ One Chicago parts manufacturer who applies 
set screws into plastics found that this equip- 
ment stepped up his production rate from 300 
per hour... to 2000 per hour. 

¢ Officials of a world-famous bearings manu- 
facturing plant flew to the Setko plant to 
watch our demonstration and bought two 
sizes of the units almost instantly. 


¢ Others who have already ordered include a 
pulley manufacturer... a Detroit motor drive 
maker... a fan-plate manufacturer. { 


Hundreds Watch ' a 
Spectacular Demonstrations (A) Complete mechanism, * 


Many manufacturers are accepting our invita- consisting of (1) vibrating 

tion to witness, without any obligation, neo by — storm raed 
demonstrations of the hopper-fed set screw ead - ved Gah taco th my d 
application at the Setko plant. They see a th aa an es - sods 
machine occupying about 1 sq. ft. floor space 2 oe re eane eo d tor drivi 
automatically rejecting misfits and feeding correctly positioned for driving. 
precision-perfect set screws mechanically from ; 

a vibrating hopper to a tube, through which ot Harpe han ons ree 
they slide single-file, heads up, to arrive cor- screws—an exclusive Setko 


rectly positioned at the job, ready for driving. i i | , 
(See illustration. ) feature. (Pat. Pending) \ | % 


Industrial Magazines Available in Either of these Popular Styles and with any Type Point 


Enthuse over Advantages We Specialize in Solving Puzzling Set Screw 
Machinery and production magazine articles Problems by originating ioe apaiabaneat such 
are featuring the many advantages of the Socket as these (Pat. Pending): 

hopper-fed headless set screw method... Zip-Grip Self-Locking _ 

such as... Nu-Cup (increased holding power) 


: Slotted Fluted Self-T. i 
—_— 1/5 to 1/10 the time of former Headless Self- Tapping ' Eoeent Set and 
methods. 


Fastening Screws 
* Works equally well with all metals and with Choose Any of These Points 
applications) 


Pivot-Lok (for double screw 
plastics. x aS = = - = Super-Tork, Safe-Tork and many 
* Can be used for practically any headless set I SI S 5 others 
Sait application, including the new Setko ie 2 a ee Coe Check Coupon for Bulletins or Complete Catalog 
-Tapping. DOG 006 *Pat. No. 2,638,945 
* Reduces to minimum such problems as floor a 


loss and ¢ ross-threading. 
* Makes possible faster delivery. 
* Permits smaller set-screw inventory. 


SR SSS SESS SS SS SSS ESSE SSS 
EB Z SET SCREW 4& MFG. CO. 266 Main St.. Bartiett, Ilinois 
a 0 | would like to have a demonstration at your plant in Bartlett, II|inois (Chicago suburb) of the 
A z special operating mechanism for the new Setko Hopper-Fed Headless Set Screws. Please advise 
ittend one of these “hopper-fed” demonstra- . me how this can be arranged without any cost or obligation on my part. 
a at our plant, at your convenience. Write, |» OC Please send bulletins on these other screws 
Phone or wire when you would like to come. | 8 C Please send complete catalog... eed 4) datas of 
ter still... Check the demonstration re- . a en a do ec dencksiidewed 
quest on the Coupon. 5 COMPANY 
i 
# 
& 


ADDRESS 


FILL OUT AND MAIL THiS TODAY => 
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sent serious handling and cost prob- 
lems, automatic system consists of: 
Tray type elevator conveyor with 
trays spaced 25 ft apart between 
two parallel roller chains; loading 
and unloading entrances at each 
floor on opposite sides of the con- 
veyor shaft; safety fire doors, side- 
sliding or up-sliding, at each en- 
trance; automatic loading and un- 
loading fingers at each station; and 
a complete set of operating and 
safety controls. Trays move at a 
speed of 45 fpm, driven by hy- 
draulic-electric unit housed at the 
top of the shaft. In order for the 
conveyor to operate, only one door 
on the load side and one on the un- 
load side may be open. Pushbutton 
stations at each operating floor are 
equipped with start buttons, red 
pilot light and indicator lights 
showing the position of unload 
fingers at each floor. An emergen- 
cy safe run switch at each floor 
can stop the entire transfer se- 
quence at any point. Limit switches 
are installed on doors at each load- 
ing point and on loading fingers to 
insure exact loading and smooth 
transfer sequence. Gifford-Wood 
Co., Hudson, N. Y. 

Circle No. 6 on Reply Card 


No. 7-—- 


Hopper Feeder 


Parts such as gear blanks, bear- 
ing races, pistons, many screw ma- 
chine products, etc., are received 
at any rate—in bulk, with random 
orientation—and then discharged 
—orientated and aligned—for the 
following machine at any position 
and on demand of the machine, by 
new hopper feeder. Where desired, 
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the unit can be equipped with a 
conveyor system which will ele- 
vate parts up to 15 ft and deliver 
overhead to a machine as far away 
as 50 ft. Also, hopper feeder can 
be equipped with a gage to reject 
parts that do not meet specified 
tolerance. Usual usage of the feed- 
er is at the head of a line, although 
unit is equally feasible for a single 
machine. Under production con- 
ditions, hopper feeder serves as 
unfinished storage, eliminates man- 
ual handling, keeps parts cleaner, 
conserves floor space, and cuts pro- 
duction time. Cargill Detroit Corp., 
Birmingham, Mich. 

Circle No. 7 on Reply Card 


High-Speed Driller 


Designed to utilize the proper 
feeds and speeds in drilling through 
material, and to cut the long time- 
lapse between drilling operations, 
high-speed driller automatically lo- 
cates and drills holes in response 
to saw toothed projections on an 
attached template. These holes 
may be drilled at speeds up to three 
per second in 0.064 aluminum ma- 
terial, holding locations to sheet 
metal tolerances of -+0.01-inch. 
Speed of operation is dependent 
upon hole spacing, diameter, depth 
and the type of material being 
processed. Tooling required for 
the operation of the pedestal 
mounted machine consists primar- 
ily of a sheet of template stock, 
cut to extend \,-inch beyond the 


face of the material to be drilleg 
Overlapping edge is notched go 
that the front edge of each toot) 
is directly over the center line of 
the hole to be drilled. Locators 
and clamps are employed to posi. 
tion the part on the template. Both 
template and part are fed across 
the machine, with the flange of the 
part fitting into an adjustable slot 
on the front of the driller. The 
toe of the flanges rides on an aq. 
justable stop which is preset to 
the required distance from flange 
toe to center line of hole. Dur. 
ing the drilling operation, full Sup- 
port of the flange is obtained by 
adjusting a vertical guide to suit 
the length of the flange. When 
the part and template are fed into 
the driller, the template’s teeth en. 
gage a trigger mechanism, forcing 
it against a dead stop. This mech. 
anism actuates the machine, auto- 
matically drilling a hole directly 
in front of the face of the tem- 
plate tooth. When the drill reaches 
the fully retracted position, the 
trigger assembly automatically re- 
leases the template, allowing tem- 
plate and part to be moved for. 
ward to the next tooth for repeti- 
tion of the cycle. Driller is es- 
pecially adapted to drilling parts 
having a high number of holes with 
relatively close spacing. Fairchild 
Aircraft Div., Fairchild Engine & 
Airplane Corp., Hagerstown, Md. 

Circle No. 8 on Reply Card 


Counter & Tape Inserter 


Accurate tabbing of many 
stream fed production items ' 
afforded by solenoid actuated 
tape inserter. Typical app!ications 
include use with envelope, 0%, 
printing and other machinery. 
serter operates in con unction 
with preset electronic coun’ '. Tape 
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inser'er is operated on the solenoid 
principle and is actuated by preset 
counter when the desired count is 
reached. Counter can be set at 
any count from 1 to 100. Tape in 
any length from 1 to 6 inches can 
be slipped between production 
items to facilitate rapid visual 
count and to help packaging oper- 
ations. Electronic counter accu- 
rately registers number of units as 
they break the photolight beam, 
and any quantity can be selected 
within range of the specific counter 
used. Illustrated model is shown 
in use With Beasley & French ma- 


for automatic operation of 15 po- 
sitions. System consists of pre- 
cisely spaced metallic conductors 
on glass plates, comprising circuit 
elements, a scale which is attached 
to a stationary part of the ma- 
chine, and a slider carried by the 
moving part. Because these ele- 
ments are mounted directly on the 
machine, errors due to lead screws, 
rack and pinions, or gear trains are 
eliminated. Measurements are ref- 
erenced to an established zero ref- 
erence, also eliminating accumula- 
tive errors. Work performed on 


this machine consists of automatic 
sequential operations comprising 
boring and reaming of precisely lo- 
cated holes. Although in illus- 
trated application, a keyboard and 
program drum input control is 
used, operation from punched 
cards, punched tape, magnetic tape, 
etc. can be provided. Control can 
be applied to any number of linear 
and rotary axes and programmed 
for either simultaneous or sequen- 
tial operations. System can be ap- 
plied to drill presses, boring ma- 
chines, milling machines, grinders, 


chine; inserter is slipping marker 
tape behind every 25th finished en- 
velope automatically, eliminating 
hand operation of counting and in- 
serting count tapes. Post Machin- 
ery Co., Electronic Products Div., 
155 Elliott St., Beverly, Mass. 
Circle No. 9 on Reply Card 
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IT’S A SOLID LUBRICANT 


Forms a tough, unbroken film over any metal without affecting 
precision tolerances, to reduce friction offered by the metal, 
and in turn, to increase the wearlife. 


IT WORKS ON ANY AND ALL METALS 


lron—Steel—Stainless Steel—Aluminum— Stellite—Titanium 
Chrome—Nickel—Tin—Cadmium and Other Plating—Brass 
Bronze—Copper Alloy—and all Special Heat-Treat alloys. 


IT WORKS WHERE OTHER LUBRICANTS FAIL 


It lubricates at extreme temperature and pressure ranges; 
sealed and inaccessible bearings or assemblies; bearings 
adjacent to any surface that cannot be contaminated; mecha- 
nisms that operate intermittently over long periods; parts 
where the environment would affect average organic lubri- 
cants; and parts where dust and solvents present problems. 
Especially good for intricate electronic switches, instruments 
and light tripping devices. It's excellent for all high-friction, 
fast-moving parts; it cuts operating expense, service calls and 
repairs; it prevents galling and seizing; and it permits rapid 


No, 10— assembly and dismantling. 


Position Control 


Milling machines can be con- 
verted for precise jig boring opera- 
ions by application of positioning 
contro! system, called Inductosyn®. 
lilustr ted system provides for con- 
trol of X and Y axes by elements 
shown mounted along the table and 
‘ross slides of the miller. Ele- 
ments are electronically actuated 
by a pushbutton keyboard input 
contro for X and Y positioning 
with program drum providing 
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jig borers, gear cutters and lathes. 
Farrand Controls Inc., 4401 Bronx 
Blvd., New York 70, N. Y. 

Circle No. 10 on Reply Card 


Bar Feed Hopper 


Bar shapes are automatically 
oriented and fed from the large 
storage bin of new automatic feed 
hopper to furnaces, presses, sec- 
ondary operations and washing ma- 
chines at production rates as high 
as 1000 bars per hour. Controlled 
flow of oriented parts is automat- 
ically fed to processing equipment 
without operator assistance. Illus- 
trated hopper feeds 134-inch diam- 
eter by 8 inch long heavy wall tubes 
to a finish machining line at the 
rate of 360 tubes per hour. Stor- 
age bin holds enough tubes for 8 
hours of continuous production. 
These tubes are delivered from the 
storage bin to the short feed tray 
at the right of the machine. Flow 
of tubes from the storage bin is 
controlled electrically by the num- 
ber of tubes at the feed tray. The 
processing machines are fed direct- 
ly from the feed tray. Dimensions 
of hopper are: 4 ft. 6 inches wide 
by 8 ft. 9 inches long, by 8 ft. 4 
inches high. Campbell Machines 
Co., 18634 Fitzpatrick, Detroit 28, 


Mich. 
Circle No. 11 on Reply Card 


Deburring Machine 


Two hundred multislotted, 
broached parts are deburred per 
hour by new automated machine. 
Unit uses five Fullanchor brushes, 
which are wheel brushes made by 
driving a heavy wire staple 
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through a round steel channel to 
anchor each tuft individually. 
Crimped steel wire brushes are 8 
inches in diameter and revolve at 
approximately 3000 r.p.m. Their 
penetration of the work is approxi- 
mately 0.060. Brushes can be ad- 
justed to compensate for wear by 
turning hand wheels on each brush 
station individually. Each brush 
is driven by a 1 hp. motor. In op- 
eration, an operator places the 
gear or part on an expanding col- 
let which holds it in place while 
it moves around an automatic in- 
dexing table. Part travels through 
five brushing stations and is in- 
dexed into four different positions, 
thus presenting all sides of the 
chucked part to the brushes for 
the proper length of time. Since 
every part bears against the brush 
with the same amount of pressure, 


uniform and consistent results are 
obtained. In dry brushing, metal 
particles are drawn off by a vac- 
uum system, using hoods about the 
brushes to carry off the chips. Each 
machine is specifically designed to 
deburr a special gear or part. 
Fuller Brush Co., Machine Div., 
Hartford 2, Conn. 

Circle No. 12 on Reply Card 


No. 13— 


Automatic Die Sprayer 


New unit called the Moto-Spray 
automatically sprays Renite to 


clean and lubricate top and bottom 
dies at the same time on presses 
and hammers. Moto-Spray js 
mounted outside the die block and 
when actuated, automatically 
moves in between the dies, sprays 
both cavities with any pattern or 
quantity, reverses and returns to 
normal position at required speed, 
shutting off the Renite spray when 
it passes the end of the die cayi. 
ties. When changing dies, the 
Moto-Spray can be swung out of 
the way and then can be complete- 
ly adjusted in less than 5 min, It 
works at any forging speeds up to 
100 or more strokes per hour. Two 
screws adjust the speed—one for 
the outward stroke and the other 
for the return stroke. Moving a 
reversing cam _ determines the 
length of stroke at which it auto. 
matically reverses and returns. [I- 
lustrated model has adjustable 
stroke of 0 to 18 in. Moving an. 
other cam determines the path of 
the stroke where Renite will auto- 
matically be sprayed on die cavities 
and then shut off. Nozzles can be 
changed quickly to give various 
patterns or a number of jets—one 
up and one down, two up and two 
down, four up and four down, four 
up and eight down, spiral jets or 
other combinations of dual nozzles 
—can be supplied. On upsetters, 
Moto-Spray is mounted vertically 
above the die blocks and moves 
downward and then returns—cool- 
ing and lubricating dies and/or 
punches. Renite Co., P. O. Box 
365, Station A, Columbus 1, 0. 
Circle No. 13 on Reply Card 


No, 14— 


Electronic Can Sorter 


Several grades of canned goods 
can be run through the same cook- 
er at the same time through use 
of new electronic marked-can sort- 
er. Unit separates the cans 4% 
they are discharged from the cook. 
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er, and sends them to multiple 
jabeling and/or casing lines. Each 
grting machine can simultaneous- 
ly direct aS many as six mixed 
zrades or products accurately. 
sorting occurs through electronic 
detection of a premarked spot on 
the can. Patented system of pre- 
marking and multigrade detection 
with the resulting rapid movement 
of cans into the proper lines auto- 
matically has been tested and ap- 
proved under production line con- 
ditions. Dudley Machinery Corp., 
Santa Clara, Calif. 

Circle No. 14 on Reply Card 


Deep Hole Driller 


Self-enclosed, hydraulic feed 
power unit for deep hole drilling 
in crank, camshafts, etc. is addi- 
tion to line of package-type power 
units. Deep hole driller features 
drilling steps or increments which 
can be preset to any depth mul- 
tiples, and a rapid approach and 
return which need no further ad- 
justments. There is no appreciable 
heat rise due to a locked-circuit 
feed. Unit can drill holes in met- 
als ranging up to 40 Rockwell C. 
Drill spindle and pumps are in- 
tegral and in line with the drill 
thrust. Standard deep hole drill- 
ing units have a 10-in. stroke. 
Drillmation Co., 21511 John R St., 
Hazel Park, Mich. 

Circle No. 15 on Reply Card 


No, 16— 


Duta Reduction System 


New 18-channel simultaneous 
sampling system which converts 
voltage data into magnetic tape 
and IBM punch cards is suitable 
for a wide variety of data reduc- 
‘on applications. The system is 
‘ntirely automatic in operation, al- 
though provision is made for both 
manual control and synchroniza- 
tion to an external timing source. 
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The system automatically checks 
the accuracy of data as it is be- 
ing transferred from the magnetic 


tape to the punch cards. 








Called 


VACUUM 


pol D. 


Model No. 122550 


Single cup Littel! Sheet Lifter 
with movable shackle bolt. Per- 
mits object to be lifted in vertical 
or horizontal position. One man 
operation. 


\ 
: 
\ = Write for 
* " ) FREE Catalog! 


LITTELL 
AIR-VACUUM DIVISION 


' 


the Datrac C, the device simultane- 
ously samples and converts 18 bi- 
polar input voltages into their nu- 
merical representation and stores 
the resultant digital codes on a 
magnetic tape. Up to 750,000 in- 
dividual data points may be mon- 
itored during the data run. Fol- 
lowing the data run, the Datrac C 
transfers the information from the 
magnetic tape onto IBM punch 
cards. Epsco Inc., 588 Common- 
wealth Ave., Boston 15, Mass. 
Circle No. 16 on Reply Card 


with 


WOMNFT bY AIR LITTELL 


SHEET LIFTERS 


Model No. 2830-RO 
8-Cup Littell Roll-Over Sheet Lifter handling 2,000 
Ib, aluminum airplane wing with overhead crane 
in aircraft plant, One man operation. 


Model No. 14-00 


4-Cup Littell Sheet Lifter handling sheet 
stee!. Adjustable cup centers from 18". 
24” in width; 36”-60” in length. One 
man operation. 


MACHINE CO. 


7/05 RAVENSWOOD AVENUE 
CHICAGO 40, ILLINOIS 








No. 17— 


Internal Spline Broaching Machine 


New 30-ton, 60-inch stroke, pull 
down broaching machine automat- 
ically broaches ten internal splines 
in an automotive brake drum in one 
pass. Designed for conveyor line 
automation, machine automatically 
picks up parts coming in from a 
conveyor line, transfers them to 
broaching position and _ after 
broaching, ejects them back onto 
the line. Hydraulically operated 
loading mechanism with internal 
chucking device picks up part off 
the conveyor line and transfers it 
across to the sliding workholding 
fixture. Collet type fixture auto- 
matically clamps the part and 
moves it into broaching position. 
Broach is pulled down through the 
part, broaching ten 1-inch wide 
splines in the workpiece. At end 
of the broaching and return stroke 
the loading unit moves across on 
guide rails, picks up another part 
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from the conveyor line and returns 
ready to reload the work fixture. 
Machine runs continuously on au- 
tomatic cycle as long as parts are 
coming from conveyor line. Sep- 
arate oil tank is provided for hy- 
draulically operated fixture. Ma- 
chine has automatic chip conveyor 
unit. Full follow-up retriever mech- 
anism follows broach through the 
stroke. American Broach & Machine 
Co., 415 W. Huron St., Ann Arbor, 


Mich. 
Circle No. 17 on Reply Card 


No. 18— 


Feed Table 


Combination of new fluid feed 
rotary table with timer, air ham- 
mer, air press, drill presses, 
etc. provides almost complete- 
ly automatic operation. Small 
parts are delivered to drill, tap, 


swage, stake, etc., in 8, 12, or 24 
stations accurate to 0.003-inch by 
rotary table. Device provides posi- 
tive, uniform air-hydraulic index- 
ing. Table gives smooth, even pow- 
er for light or heavy weights. It 
will index slow or fast, up to 2800 
indexes per hour. Standard dial 
plate is 4% by 12 inches of ground 
steel. Tables up to 20 inches can 
be handled. Mead Specialties Co., 
Dept. FFT-46, 4114 N. Knox Ave. 
Chicago 41, Il. 

Circle No. 18 on Reply Card 


No. 19— 


Voltage Encoder 


Translation of the output of 
analog sensory devices into the 
binary numbers required in digital 
computing facilities used for real 


time data processing, or for 
binary coded control applications 
is performed by analog to digital 
encoder. Other systems applica: 
tions are those in which analog 1 
formation must be transmitted or 
recorded digitally. All-electronic 
device provides fast, precise and 
dependable conversion cf analog 
voltages to binary codes. Encoder 
is asynchronous and is capable of 
a conversion rate up to 15,()00 ten 
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pit codes per sec with a precision 
of 0.1 per cent. Output of the en- 
coder can be modified to present 
the digital number either in paral- 
el or serially with the most signif- 
icant digit first. High sensitivity 
and freedom from overload result- 
ing from large differences between 
the voltages being compared is 
achieved by using nonlinear, nega- 
tive feedback in a wide-band, di- 
rect coupler amplifier. Chopper 
stabilization provides drift-free op- 
eration. Vacuum tubes and chop- 
pers are replaceable from the rear 
of the encoder rack; wiring and all 
other components are located be- 
hind removable front panels to 
provide easy access. ACF Elec- 
tronics, Dept. 204, 800 North Pitt 
St, Alexandria, Va. 

Circle No. 19 on Reply Card 


No. 20— 


Stitch Welding Head 


Contoured seam welds are possi- 
ble through use of stitch welding 
head which guides spot welding 
electrodes. Either spaced or over- 
lapping spots on any contour pat- 
tern may be used, permitting more 
freedom in product design than 
has previously been available. 
Stitch head may be mounted on 
any press welder and replaces the 
upper electrode. Indexing head is 
water cooled for high production. 
Operation speed of welding head 
‘sup to 100 spots per minute, de- 
pending on material being welded. 
Maximum radius of pattern is 3 
inches; minimum radius is 14-inch ; 
and maximum electrode force per- 
missible ‘s 4000 Ib. Taylor-Winfield 
Corp., \\ irren, O. 

‘ircle No. 20 on Reply Card 
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New Handling System 


increases production while 
eliminating two lines 


In one of the automotive industry's newest plants, pro- 
duction of frames for 1955 models was lagging, even though 
6 lines were being used. Then Planet engineers were consulted, 


They designed and installed a new frame handling sys- 
tem which exceeds current production requirements, doubling 
the output of the old-style line. Now only 4 lines are used. 
In addition, quality has been improved. 


Here's how the system operates. The component parts 
of the frame are delivered by trolley conveyor to a frame as- 
sembly conveyor where they are automatically positioned for 
tack welding. The assembled frame is then discharged on to 
the frame welding conveyor illustrated above, 


Here the frames are automatically rotated, 90° at a 
time so that all finished welding is done on a horizontal plane 
as the frames move by each welding station. Frames are then 
automatically conveyed through checking, cleaning, and paint- 
ing Operations, 


If you have a production problem, why not consult Planet 
Corporation engineers? Write or phone today. There is no 
obligation. 


@ CONVEYORS 


Pe I f. 3 ij @ ENGINEERED SYSTEMS 


CORPORATION zz , a @ FOUNDRY EQUIPMED 


1810 SUNSET AVENUE Sapo @ AUTOMATION 
LANSING, MICHIGAN 


@ STEEL FABRICATION 


‘IT PAYS TO PLAN WITH PLANET’’ 





No. 21— 


Automatic Transmission-Case Processor 


New 45-station machine per- 
forms 249 drilling, boring, ream- 
ing and tapping operations on 52 
automatic transmission cases per 
hour. Parts are received with 
three surfaces milled. Machine 
then automatically handles and re- 
positions the part to present prop- 
er surfaces for machining. When 
processing has been completed, ev- 


ery drilling, boring, reaming and 
tapping operation is accomplished. 
Machine which combines a battery 
of three machines, features elec- 
tronic mechanisms to aid in ma- 
chining operations. Typical ex- 
ample is the automatic probing of 
each hole before it is tapped. Every 
moving component of the machine 
is automatically lubricated and 


each way is constructed of hard. 
ened and ground laminated too) 
steel. Buhr Machine Tool Co., Any 


Arbor, Mich. 
Circle No. 21 on Reply Cari 


Molding Machine 


Designed for molding fast curing 
thermosetting material, high speed, 
fully automatic molding machine js 
capable of cycling in four seconds. 
Machine, called the Automold, can 
feed any standard thermosetting 
material including alkyds. All moy- 
ing parts are mechanically positive 
and the only electrical circuits 
pertain to heating of the mold, 
timing the curing cycle of molded 
parts and one limit switch for 
safety. Variety of plastic items, 
molded of fast or slow curing ther- 
mosetting materials can be pro- 
duced easily. Items such as appli- 
ance parts, automobile accessories 
and electrical attachments, often 
made of fast curing alkyds, are 
molded at low cost. Press utilizes 
advantages of an air operated cyi- 
inder. Ejecting parts from the press 
is provided by lifters placed on the 
core side. This process raises parts 
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out of the cavities and above the 
lower half of the mold. By means of 
ejector pins the parts are stripped 
fom the cores and deposited on 


an inclined table from which they 
are sent to their respective bins. 
Automatic Molding Machine Co., 
3217 Exposition Pl., Los Angeles 


18, Calif. 
Circle No. 22 on Reply Card 


No. 23— 


Eque! Walls 
De Net Bend OF Center 


Insulation-Piercing Terminal 


New design pricker-type ter- 
minals are produced in strip form 
and supplied on reels. Method em- 
ploys an improved type terminal 
attaching machine operated by lim- 
it switch or foot pedal, with prac- 
tical application of 2000 termina- 


tions per hour. Improved method 
of insulation piercing assures us- 
ers of corrosion-free, electrical con- 
nections in stranded and tinsel 
wires. Design improvement pro- 
vides the following advantages: 
lances are formed from solid metal 
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Now you can buy CUSTOMIZED 
conveyors in pre-fabricated 
STANDARD sections 


In a single glance, you can see all of the advantages of MAY- FRAN 
STANDARDIZED components. 

The five standard sections shown can be assembled to form virtually any 
type of ‘‘customized’’ conveyor for the handling of stampings, formed 

metal parts, forgings, automotive scrap, chips and turnings. 

Straight sections . .. concave or convex sections... take-up charge and 
discharge-end sections can be furnished to meet specific requirements 

of bele width as well as load bearing and volume capacities. 

A single glance at the MAY-FRAN conveyor standardization df 
program, and you will see savings never before _— In yy f 
addition you will see unsurpassed conveyor flexibility. Ss 
MAY-FRAN ...a name long recognized in the 

materials handling field . . . is FIRST 

again with standardized components 

for your customized installation. 


Write today for 
complete information. 


-», - AND YOU! 


-HRAN ENGINEERING, INC. 


1761 Clarkstone Road «+ Cleveland 12, Ohio 
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Weld-Bilt 
eae. \e 
TRANSPORTATION” 


Weld-Bilt Floor-to-Floor Elevators are 
designed to improve your conveyor- 
izing between two or three floor levels. 
Highly versatile in application, they 
provide completely automatic loading, 
unloading, lifting or lowering — with 
limit controls, brakes, inclinable or 
mechanical platforms, selector push 
buttons in any combination to suit your 
product and conveyor systems. 


TYPICAL WELD-BILT 
“VERTICAL TRANSPORTATION” 


Freezers automatically con- 
veyed to elevator on top floor. 
Freezer weight trips controls 
to start descent. 


= 
Roller platform automatically 
tilts at lower level to discharge 
freezers to conveyor. Load re- 
lease starts elevator ascent to 
top floor. 


If your production flow can benefit by 
floor-to-floor conveyorizing, write for 
suggestions on Weld-Bilt “Vertical 
Transportation.” 


Weid-Bilt Automatic Conveyor- 
Lifts Elevators, Portable 
aoe: setae Elevators, Drum Elevators, Lift 
Ciaeeeneee Trucks, Pallet Trucks, 
Hydraulic Lift Tables, Skid 
Platforms, Special Equipment. 


SEE OUR EXHIBIT MATERIALS HANDLING SHOW — 
JUNE 5-8 —BOOTHS 210-21 2-309-311. 


SYM ae aa eee 


MATERIALS HANDLING ENGINEERS 


347 WEST WATER STREET °* 
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WEST BEND, WIS. 


to eliminate holes or openings 
which are the common source of 
corrosion when lances are pierced 
from metal by conventional meth- 
ods. Increased strength of lances 
enables them to pierce through 
dead center without bending or 
collapsing. As area of contact is 
substantially enlarged by positive 
full center piercing, circuit resist- 
ance is proportionately lowered. 
New terminal withstands pull tests 
on tinsel wire of 15 lb or better. 
Crimpweld Corp., Edgewood, R. I. 

Circle No. 23 on Reply Card 


No. 24— 


Carton imprinter 


Cartons are automatically fed, 
imprinted, and power stacked at a 
rated speed of 10,000 pieces per 
hour by new machine. Designed to 
save time, labor and materials in 
imprinting folded boxes and cart- 
ons, bags, tags and pack-envelopes, 
as well as cardboard stock, im- 
printer enables users to eliminate 
large, varied and expensive inven- 
tories of cartons and other con- 
tainers ordinarily printed in ad- 
vance in different sizes and quan- 
tities. With new machine, cartons 
are imprinted as needed. Imprinter 
can handle anything from small 
envelopes to large cartons. It feeds 
automatically to a printing drum 
which applies fast-drying ink. In 
the same operation, a large capac- 
ity stacker automatically handles 
output for efficient unloading. Spe- 
cial feature of machine is that it 
can be set up quickly for changes 
in imprint and piece sizes without 
use of tools. Other features include 
a liquid inker that can be filled 
without stopping the machine, and 


outside controls in one panel, Ip. 
printer can accommodate materia) 
sizes from 2% by 2%-inches up 
to 18 by 18 inches, and thicknesses 
from 0.010 to 3/16-inch. It wil] im. 
print an area up to 4 by 18 inches 
in any direction, using either ryp. 
ber mats or metal type, and cap 
handle uncoated, varnished or par. 
affin surfaces. Pitney-Bowes Inc., 
Stamford, Conn. 

Circle No. 24 on Reply Card 


No. 25— 


Drill Press Feed 


Designed to be attached to any 
drill press, milling machine or 
other tool where controlled power 
is required to rotate a feed shaft, 
heavy duty drill press feed con- 
verts hand operation and control 
to semi or completely automatic. 
Air motor in the unit operates from 
shop air pressure to drive a rack 
and pinion, lowering or retracting 
the quill assembly of the drill 
press automatically at precisely 
preselected speeds. The power 
stroke is the outward stroke of 
the air clyinder, thus utilizing full 
available power. Stroke is hy- 
draulically checked at a preset 
point to give controlled speed of 


the work stroke and to lessen drill 
breakage at break through point. 
A built-in impulse switch permits 
complete electrical sequencing with 
other equipment, such as a rotary 
table. Machine provides uniform 
production since each stroke is au- 
tomatically controlled by pneuma- 
tic power plus hydraulic check at 
the critical break through. Models 
use 2 or 3-inch bore air motors 
and provide full 360-degree pinion 
shaft rotation with 33-inch drill 
press stroke on most presses. Le 
high Inc., Air Control Div., 1500 
Lehigh Dr., Easton, Pa. 

Circle No. 25 on Reply Card 
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. In- 
terial 
S up 
esses 
ll im- 
nches 
rub- 
1 can 
- par- 
Inc., 
| Card 
No. 26— 
e e ° 
Dip Coating and Drying 
Conveyorized two-dip system for 
application and drying of a primer 
» any HE oda finish coat to small parts at 
hs a high production rate can be mod- 
oo ified to meet individual require- 
= ments. Equipment produces a 
coating of uniform thickness that 
trol . 
natic is drain-free and tear-free, and 
Som dries it in an atmosphere inde- 
wack pendent of ambient humidity and 
cting temperature. Automatically con- 


drill trolled extraction angles and ex- 
traction speeds, and the drying in 


cisely 

te a forced draft controlled atmos- 
re of phere make high production con- 
full ditions possible. Dip coating tech- 


hy- nique can be used for the appli- 


cation of protective or decorative 
coatings of lacquers, enamels, 
paints or varnishes, as well as 
various types of plastic coatings. 
Equipment affords reduced coat- 
ing material costs by elimination 
of overspray and minimization of 
diluent usage, improved quality of 
work including uniformity and 
continuity of coverage, and in- 
creased production. Special chain 
attachments permit one operator 
to load and unload work carrying 
racks on the internal dual chain 
conveyor. Lift doors give access 
to removable dip tanks for servic- 
ing. Recirculation of coating ma- 
terials in the tanks provides prop- 
er dispersion of pigments. Over- 
flow drains, part of the recircula- 
tion system, assure maintenance of 
constant level and removal of 
trapped air. Applied Engineering 
Associates, 1952 Flushing Ave., 
Brooklyn 37, N. Y. 

Circle No. 26 on Reply Card 


No. 27— 


Die Handler 


Largest model in line of die han- 
dlers, new machine handles dies or 





“i LOW COST—HIGH QUALITY 


lige 


Potter & Brumfield, with its many years of Engineering and 
Production experience, builds relays to all quality levels. 
Relays from the most exacting to the simplest in oper- 
ating specifications are readily available at P&B. 

: Small or Large quantity orders receive the same care- 
ful attention by the people that have the “Know How.” 
let Potter & Brumfield engineers become part of your 
design group in selecting the correct type of relay 


» drill to meet all requirements. 

int. For quick delivery over 350 different standard relays 
ov stocked by 500 eoetend Electronic Parts Distributors 
mits throughout the United States and Canada. 
with Send your specifications for samples and quotations. 
‘otary 
iform é 
is au- 
euma- PRINCETON, INDIANA 
ck at SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 
fodels 
,0tors 
pinion 
aril 
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molds measuring 36 by 75 inches, 
weighing up to 6000 lb. Its top 


platen is of cast Meehanite and is 
raised and lowered with heavy pre- 
cision lead screws, driven by a 2 
hp. electric motor mounted in the 
Under power, the top platen 


base. 


rises at the rate of 12 inches per 
minute. Fine adjustments in po- 
sition can be made with an auxil- 
iary hand crank. Platen can be 
rotated with power supplied by a 
%4-hp. electric motor. It is also 
equipped with an auxiliary hand 
crank for rotational movement. 
Hansford Mfg. Corp., 1239 Univer- 
sity Ave., Rochester 7, N. Y. 
Circle No. 27 on Reply Card 





Automatic 
MONORAIL, 
Delivers 25S Tons Daily 


One man uses push-button control to load, automati- 
cally dispatch, over four tracks, and dump fresh 
core sand at any of 24 stations. 


This flexible American Monorail System is tied in 
with manually operated track switches. Stations may 
be increased to 16 per track. 


This American Monorail installation is typical of 
hundreds which have sharply cut handling costs. 


Today call your nearby American Monorail 
Representative or write us. 


Member of Materials Handling Institute «© MonoRail Association 


AMERICAN 


OVERHEAD COMPANY 13144 ATHENS AVENUE 
HANDLING CLEVELAND 7, OHIO 
EQUIPMENT 

[IN CANADA—CANADIAN MONORAIL CO., LTD., GALT, ONT.] 
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Parts, elements and devices designed for creating more automatic systems 


No, 28— 
Gear Motor 


Developed for use on a new, 
high speed palletizer, special duty 
gear motor runs forward and plugs 
to a stop, applying the brake at 
the same time. Zero speed switch 
is mounted directly on the motor 
shaft extension through the brake. 
As the speed of the motor ap- 
proaches zero, the zero speed switch 
disconnects the motor winding 
from plugging reverse, but leaves 
the magnetic brake connected and 
applied. Motor repeats this cycle 
a number of times as cases are 
stacked “in tie” on the pallet. 
Motor then has a reverse running 
period plugging to a stop while 
the pallet is unloaded or indexed 
to another position. Company 
offers special engineering service 
of this type in addition to standard 
lines of motors. Sterling Electric 
Motors Inc., 5401 Telegraph Rd., 
los Angeles 22, Calif. 

Circle No. 28 on Reply Card 





No, 29. 
Solenoid Air Valve 


Available with either open or 
closed centers, new three-position, 
four-way double solenoid air valve 
features « neutral position. On the 
open center Model No. 1013, both 
‘ylinder ports are open to exhaust 
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For detailed information and literature, use card page 115 


and pressure is blocked when sole- 
noids are de-energized—leaving the 
cylinder rod in a free state. When 
energized, one port opens to line 
pressure; the other remains open 
to exhaust. Ports of the closed 
center Model No. 1023 are blocked 
from pressure and exhaust when 
solenoids are de-energized, holding 
the rod in a locked position. When 
energized, one port opens to pres- 
sure; the other opens to exhaust. 


Both models are available in %- 
inch port size. Side porting is 
standard; bottom ports are avail- 
able upon request. Mechanical Air 
Controls Inc., 10030 Capital, Oak 
Park, Detroit 37, Mich. 

Circle No. 29 on Reply Card 


No. 30— 
Interrupter Units 


Used as a standard item in tele- 
phone exchanges, motor driven 
interrupter is now available for use 
in automation and related work 


where reliability and accuracy are 
required. Two units are available 
—one containing from one to six 
circuits, the other containing from 
seven to 16 circuits. Drive motor 
has an internal gear reducer, to- 
tally enclosed. Standard 115 v., 
60 cycle unit consumes only 10 w. 
Windings for other voltages and 
frequencies are available. Many 
output shaft speeds — 1, 2, 6, 7, 5, 
10, 15 r. p. m. — are available. 
Machined nylon cams are used for 
long life, quietness and efficiency. 
Guaranteed accuracy for any point 
on any one cam is +1.5 degree. 
Guaranteed accuracy between 
points on any two cams is +2.25 
degrees. Cams are keyed to the 
shaft. Seven types of telephone 
style spring pile-ups are available. 
Nylon pile-up followers are used 
for nylon-to-nylon contact with the 
cams. This arrangement requires 
no maintenance or lubrication. Con- 
tact rating for 115 v. a. c. is 2 
amp., resistive load. National 
Pneumatic Co. Inc. & Holtzer- 
Cabot Divs., 125 Amory St., Boston 


19, Mass. 
Circle No. 30 on Reply Card 


No. 31— 


Strip Chart Printer 


Remote selection of numbers or 
letters to be printed on strip charts 
is made by new device. Print wheel 
on the unit can have 8, 10, 12, 18 
or 24 positions, with the position 
being selected from a remote point, 
then caused to print for the pur- 
pose of identifying events on the 
recorder chart. The unit, called 
the RI-3 Identichart, is useful for 
identifying range, chart speed, 
channel number or other variation 
that needs to be identified when 


95 





the chart is reviewed. Device can 
have two print wheels, each inde- 
pendently set by separate, remote 
switches. The printing pulse causes 
the device to print whatever char- 
acters have been selected. Unit 
does not interfere with or obscure 
the recording procedure. It can be 
made to operate on any a. c. or 
d. ec. voltage from 24 to 110 v. 
Royson Engineering Co., Hatboro, 
Pa. 

Circle No. 31 on Reply Card 


No. 32— 


Packaged Grid Control 


New packaged thyratron grid 
control eliminates all control tubes 
in feedback circuits for voltage 
regulated power supplies, adjust- 
able speed motor drives, program 
speed controls, servo motors, mag- 
netic or eddy current clutch or 
brake controls, welding or elec- 
trochemical current control, auto- 
matic battery chargers, machine 
tool automation and process con- 
trols in general. Unit is designed 
for proportional control of 60 cycle 
single-phase, half or full wave 
thyratron outputs up to several 
kw., with d. c. control signal less 
than 1 mw. Four isolated d. c. 
control windings will provide con- 
trol in accordance with several in- 
dependent signals. Grid control 
unit is made up of a patented sen- 
sitive phase shifting network of 
static components sealed herme- 


tically in a can, and providing 
phase shift up to 300 degrees. 
Linear porportional phase shift of 
180 degrees is obtainable with 
small d. c. control signal. No grid 
bias is required to insure thyratron 
cutoff when control signal is re- 
moved. VecTrol Engineering Inc., 


P. O. Box 1089, Stamford, Conn. 
Circle No. 32 on Reply Card 


No. 33— 
Magnetic Counter 


Designed for panel mounting 
where remote indication is_ re- 
quired, new magnetic counter is 
1.68 inches deep, 2.1 inches high 
and 5.11 inches wide, with a ca- 
pacity of 1000 counts per minute. 
Tumbler lock on the unit prevents 
tampering; one turn of the key re- 
sets all six figures to zero. Power 
consumption is 8 w. Counter is 
available in 110 and 220 a. c. and 
d. c. models. Veeder-Root Inc., 
Hartford 2, Conn. 

Circle No. 33 on Reply Card 


No. 34— 
e @ 
Analog-Digital Converter 
Lightweight, 13-channel encoder 


reads shaft positions to an accu- 
racy of one part in 8192 (2'*). In- 


strument is applied where position 
of a rotating shaft is require, 
either as an input to some cop. 
trolling device, or for data redye. 
tion. Output of converter is in cy- 
clical binary code. Converter em. 
ploys no slip rings or moving con. 
tacts, no gears and no circuits jp 
which the accuracy of any one 
reading depends on that of a pre. 
ceding reading. Photoelectric 
means are employed to pick off 
shaft position with no frictional 
drag on the shaft. Glass disk js 
mounted directly on the shaft, and 
is accurately scaled into a code of 
transparent and opaque areas. 
Areas constitute a pattern of 13 
channels forming the cyclical 
binary code. Readout is made at 
any desired rate up to 100 per 
second. Output is in parallel for 
the 13 channels, and mounts to 
1% to 3 v at 3000 ohm. It is 
raised to this level by potted, 
transistorized preamplifiers which 
are built into the unit. Electronics 
Corp. of America, 720 Beacon $t., 


Boston, Mass. 
Circle No. 34 on Reply Card 


No. 35— 


Torque Control 


Heavy nut running tool designed 
for torque control handles torques 
up to 550 ft.-lb. Tool applies the 
torsion bar principle for torque 
control on nut running. It has 
multiple torque settings that are 
easily changed with the aid of an 
adjusting collar and torque jig 
Device, called the Impactool, shuts 
off automatically when the preset 
torque is reached, thus eliminating 
over-torque. Impactool is revers 
ible, having full power in either di- 
rection, and does not require 4 
clutch. Another model, Size 50407, 
handles torques up to 90 ft-lb 
Ingersoll Rand Co., 11 Broadway, 


New York 4, N. Y. ; 
Circle No. 35 on Reply Ca" 
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Calrel Valve 


New body design of S-3000 line 
of control valves provides an extra 
large bowl capacity to insure a 
high coefficient of flow without 
involving excess body weight. Need 
for a blindhead is eliminated, since 
all internal parts are removable 
through the valve bonnet, and 
since action may be reversed by 
inverting the superstructure. Plug 
in valves 2 inches and larger are 
of balanced design and can be sup- 
plied with a special device for tight 
shutoff. Superstructure is a new 
concept in the design of diaphragm 
motors. Illustrated valve is as- 
sembled for air-to-open action. 
By inverting the topworks, without 
interfering with the open yoke or 
releasing compression of the stem 
packing, the valve is converted to 
air-to-close action. An all-purpose 
valve in its simplest form, Model 
8-3000 can be converted into a 
special valve providing balanced 
‘control with tight shutoff at any 
temperature and pressure con- 
ditions. Hammel-Dahl Co., 175 
Post Rd., Warwick Industrial Park, 
Providence 5, R. I. 

Circle No. 36 on Reply Card 


Wear Resistant Piping 


Designed for hydraulic or pneu- 
matic materials handling systems, 
Ashcolite metal pipe with sleeve 
‘ouplings and complete line of 
hiping accessories afford high re- 
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...here’s why 
Pome Lew 
: OVERHEAD CABLE 
| CONVEYORS 
give you 
GREATER SAVINGS! 


LOWER INITIAL COST — Buschman “Universal” Cable 
Conveyors not only cost less but also outperform heav- 

























ier, more expensive conveyors for light and medium- 
weight applications. 


LOWEST MAINTENANCE COST — Constant take-up re- 
adjustment is eliminated because of a safety factor of 
14-to-1 or greater. 


LOWEST REARRANGEMENT COST — Exclusive Buschman 
design plus lightweight all-bolted construction make 
future changes fast and easy. 


MORE COMPACT DESIGN — Shorter radius curves and 
dips permit more complete utilization of production and 
storage space . . . both overhead and at work level .. . 
require less room inside industrial ovens, washers, dip 


tanks, etc. 


SMOOTHER OPERATION — There are no pulsations or 
jerks to damage delicate parts or finishes when your 
product is handled on Buschman Cable Conveyors. 


PRE-ENGINEERED — Using Buschman standard stocked 
parts, your own crew can set up a “Universal” Cable 
Conveyor tailored to your specific requirements. 


pueitiiathde dt 


are 


has igh! 


Bus 


Complete Conveyor Systems For All Types of Industries * Engineered * Manufactured * Installed 






THE E. W. BUSCHMAN COMPANY 


4544 Clifton Avenve °* Cincinnati 32, Ohio 


*C-206-EWB 


Representatives in Principal Cities 
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Saves 40% Space! 


STRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 


sistance to wearing action of ab. 
rasive materials, uniform compo- 
sition of pipe, true dimensions of 
pipe diameter and wall thickness, 
and a simplified coupling arrange- 
ment which provides ease of in- 
stallation and maintenance. Pip. 
ing arrangements for materials 
handling systems are easily made 
from sections of plain end pipe 
joined by illustrated gasketed 
sleeve coupling. Adaptors, similar 
in design to the sleeve coupling are 
used to connect the pipe to flange 
assemblies of all types, such as 
flanged pipe, fittings, machinery, 
etc. Other accessory items for the 
construction of piping systems in- 
clude: blind flanges to close open 
ends of pipe runs, and bend 
fittings specially designed to min- 
imize abrasive wear and friction 
loss. Ashcolite metal is composed 
of a chrome-iron alloy cast by the 
sand spun process. This results in 
pipe with hardness ranging from 
280 to 340 Brinell and with a 
CYLINDE ie %, tough, dense, close grained struc- 

ture which is free from holes, slag 

and sand inclusions. The casting 

Offer All The Extr as As Standard! process retains the radial arrange- 
ment of the alloy crystals which 
makes a cast pipe more wear re 
sistant than rolled or drawn steel 
@ Compact design eliminates tie rods, saves up to 40% space pipe. Standard sleeve coupling il- 
@ Proven Performance . . . with Extra High Safety Factor lustrated permits quick and easy 
@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no extra cost) pipe connection. When the bolts 


50— are drawn up, gasket pressure 
oll etate : ’ 
: sy Oe ee against the pipe produces a tight 


but flexible seal which permits 4 
4-deg. angle of deflection per col 





@ NEW exclusive Ingenious Cushion Designs . . . Super Cushion Flexible 
Seals for Air . . . New Self-Aligning Master Oil Cushion 


You'll find many answers to automation in 


J] S . . be 
Q oye Pn Sa An your plant with T-J Spacemaker Cylinders! nection. Sections of pipe to 


Geena man wm m woes / | Designed with years-ahead features for top joined can thus be simply aligned. 

v] r~- performance and dependability. Wide range Sleeve type coupling also makes it 

ae { of styles, capacities . . . for all kinds of push- relatively easy to rotate the pipe 

Sou UAE wt / pull-lift operations . . . reduces man-hours and after installation to obtain uniform 
{40% costs! Write for bulletin SM-155-2. The distribution of wear. Ashcolite 
/ space Tomkins-Johnson Co., Jackson, Mich. pipe is available in sizes from 4 to 


/ 


14 PACANANES --- eroides sietenet room MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 12 in. inside diameter and ™ 
edjacen! equipment witheu! secrfcing siengih 
lengths up to 16 ft. Allen-Sherman 


Hoff Co., 259 E. Lancaster Ave. 
TOMKINS-JOHNSON Wynnewood, Pa. 


cat Circle No. 87 on Reply Card 
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No. 38— 
Turret Type Contact 


Designed for application in test 
equipment, instruments, guided 
missile control stations and air- 
craft and airborne fire control sys- 
tems, turret type contact is used 
on all Daven rotary step type 
switches. New contact is a one- 
piece combination contact and 
turret lug, constructed of solid 
siiver alloy which in turn is gold 
plated to provide corrosion resist- 
ance and to facilitate soldering. 
Turret lug contact combination is 
made with several notches to hold 
the wire mechanically as well as 
electrically. Daven Co., Livingston 
N. J. 

Circle No. 38 on Reply Card 


No, 39 


Magnetic Storage Drum 


| Designed for storage of informa- 
ton with computer elements such 
as digitizers, punched cards or 
tapes, magnetic tapes, electric type- 
Writers, high speed printers, and 
graphic display platters, magnetic 
information storage drum has a 
capacity of 42,000 binary digits 


and a nominal speed of 3550 r. p. m. 
Drums 
and playback, alterable yet non- 
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ave noncontact recording | 


ie 


headquarters for 
digital magnetic 
and perforated 
tape handlers 


Model 902 Magnetic Tape Handler treats the tape 
gently while providing a start/stop time of 5-milli- 


seconds. Fully reversible without stopping. 


Y 


Model 903 Perforated Tape 
Reader provides a 5 millisecond 
start time and stops on the 
character at 300 characters per 
second and on the character 
following a stop code at 600 
characters per second. 


The Potter Digital Magnetic Head 
eliminates “digit drop-outs” due 
to oxide collection. Phosphor 
bronze head mount provides 
close tolerances insuring com- 
plete interchangeability of tape 
from one machine to another. 


wa 


Whether your data processing requirements call 
for perforated or magnetic tape handling, Potter 
offers a complete line of high-speed equipment to 
meet your needs . . . for either intermittent or 
continuous playback with speeds of up to 60 inches 
per second and start/stop times of less than 
5-milliseconds! 


Servo-controlied tape drives permit fast starts and 
stops without tearing or spilling tapes. At 30 
inches/second speed, less than ¥%” of tape is 
consumed in a start/stop cycle! 


For complete specifications on Perforated Tape 
Readers, Magnetic Tape Handlers and Digital Mag- 
netic Recording and Playback Heads, write TODAY: 


POTTER INSTRUMENT CO., INC. 


115 Cutter Mill Road 
Great Neck, New York 





MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


SERVOSPEED 
MOTOR CONTROLS 


© DIGITAL CONTROL 

© ANALOG CONTROL 
© SYNCHRONIZING 

@ SEQUENCE CONTROL 
@ VARIABLE SPEED 


Write or call for 
further data 


4 Godwin Ave., Paterson,N. J 
ARmory 4-8989 








volatile storage, random access, 
and uniform long life performance. 
New drum, Model ERA 1114, offers 
storage of information on over 20 
information tracks by means of 
magnetized spots or binary digits. 
It has a vertically mounted, integral 
drive motor and is constructed to 
withstand extreme environmental 
conditions. Remington Rand Univac 
Div., Sperry Rand Corp., 1902 W. 
Minnehaha Ave., St. Paul W4, 
Minn. 

Circle No. 39 on Reply Card 


No. 40— 
Downhill Pumping 


Liquids or gases are accurately 
metered against negative discharge 
pressures by new controlled volume 
pumps. Pumps are well suited for 
all low capacity flow control prob- 
lems that involve metering from 
high intake to lower discharge 
pressure. Units are immune to 
pressure variations in the system, 
requiring only that intake pres- 
sures be maintained at least 5 psi 


above discharge pressures. Pumps 
are available in four standard sizes 
of approximately 3, 15, 75, and 
375 milliliter per cycle. Capacity is 
manually or automatically adjusta- 
ble during operation through either 
stroke length or speed control. 
Leakproof construction with no 
running seals or stuffing boxes en- 
ables pump to easily handle dan- 
gerous and highly corrosive mate- 
rials. Milton Roy Co., Station L, 
1300 E. Mermaid Lane, Philadel- 
phia 18, Pa. 

Circle No. 40 on Reply Card 


General Purpose Relay 


Particularly adaptable to air- 
craft and mobile equipment applica- 
tions where severe shock and 
vibration are encountered, new 
Model DO is addition to line of 
general purpose relays. Unit has 
a maximum contact combination 
of four pole, double throw. Con- 
tact and terminal insulation is of 
molded phenolic material. Design 
of the molded parts around the 
moving contact arms affords maxi- 
mum protection against mechanical 
injury. Contact rating is 10 amp. 
at 115 v. a. ec. or 32 v. d. c¢. non- 
inductive load. Relay is available 
in a wide range of operating volt- 
ages for either a. c. or d.c. Ohmite 
Mfg. Co., 3682 Howard St., Skokie, 
Til. 

Circle No. 41 on Reply Card 


No. 42— 
Hydraulic Cylinders 


Built for dependable perform- 
ance under severe industrial operé- 
tions, heavy duty hydraulic cyl 
inder is rated at 2000 p. s. i. Cyl 
inder features heavy walled seam 
less steel tubing microhoned for 
minimum friction; rolled steel 
heads recessed to confine the tube, 
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prevent breathing and provide ad- 
ditional protection against leakage 
under the most severe usage ; piston 
rods hard chrome plated, turned, 
round and polished from stress 
relieved high tensile steel; multiple 
lip self-compensating rod gland 
packing providing excellent pres- 
sure sensitivity with long life. 
Packing is contained in a remov- 
able cartridge which facilitates re- 
placement without disassembling 
the cylinder. Cylinders are avail- 
able in bore sizes from 14% to 8 
inches. Ortman-Miller Machine 
Co, 23 143rd St., Hammond, Ind. 

Circle No. 42 on Reply Card 


Time Recorder-Totalizer 


Continuous operation record of 
any electrically operated machine 
or process is provided by time re- 
corder-totalizer. Chronologically 
marked tape from a large roll con- 
tinuously passes through this in- 
strument, recording the time and 
length of every On or Off period 
of the equipment. Where desired, 
a counting device can be furnished 
in place of the time totalizer for 
determining the number of opera- 
tions or pieces produced or proc- 
essed by machines such as punch 
presses, drill presses, stamping ma- 
chines, injection molding equip- 
ment, ete. Totalizer gives total of 
the complete On time of the equip- 
ment. Unit can be installed either 
as an integral part of the equip- 
ment, as remote installation, or as 
* portable tool. Standard tape 
Speeds available are: 1 inch per 5 
minutes, 1 inch per 15 minutes, 
and 1inch per hour. Device oper- 
ates on 115 to 220 v ac, 60 cycle 
power, Standard Instrument Corp. 
Div. of Heat-Timer Corp., 657 
Broadway. New York 12, N. Y. 

Cirele No. 43 on Reply Card 
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practically 
eliminates 
breakage 
of cutting 
tools! 


two-speed fully automatic power 


It's synchronized with the machine cycle to give you automatic 
engaging and disengaging of parts. Controlled torque 
eliminates positively all guesswork in clamping pressure. 


operates on machine tool principles 


A high speed low torque approach; a low speed high torque 
clamping; and a low speed high torque break clamp 
and a high speed low torque return. 


features fluid motor drive 


You can clamp light parts or parts with thin-walled areas 
without fracturing and you can always repeat 
the clamping torque from cycle to cycle. 


fits any type of production machine 


They're designed to fit any special or any standard machine 
in use today—such as Multiple-Drilling Machines, Lathes, 
Boring Mills, Grinders, Screw Machines or Thread Millers 


unit mounted quickly 


The design permits either vertical, horizontal or angular 
mounting—to serve your particulor needs. 


now available in two standard sizes 


Smaller model has a torque capacity up to 1200 inch /pounds; 
larger model from 800 to 5000 inch/pounds. To control 
and regulate properly a hydraulic power package is provided. 


* > > : 
. . Why, 


ENGINEERING & BUILDING SPECIAL MACHINERY 
3840 East Outer Drive @ Detroit 34, Michigan 





DEXTER 


AUTOMATIC 
METAL SHEET 


FEEDER 
By dae: 


Metal sheets, automatically sepa- 
rated, picked up and advanced one 
at a time to feeding—in point of 
machine to which it is attached at 
speeds up to 150 sheets per minute. 

Should two sheets adhere, they are 
automatically transferred to a reject 
tray.. Rubber suction mouthpieces 
and ¢roo rollers prevent scratching. 


Standard Feeder handies metai 
sheets from 14” x 18” up to 36” x 
44” between 24 and 38 gauge stock. 
Feeders for larger size and heavier 
gauge metal sheets also available. 


Continuous reloading avoids machine 
stoppage. New loads are placed in 
feeding position, while machine is 
operating, thus maintaining continu- 
ous automation cycle. 

Dexter Feeder may be attached to 
Metal Litho Presses, Coating Ma- 
chines, Sorting Machines, Shears, 
Slitters, Sprayers, Punch Presses, 
Stove Pipe Machines, Buffers and 
numerous other metal working 
machines. 

Custom built sheet feeders for 
handling paper, cardboard, corru- 
gated and other types of sheets are 
available to meet specific require- 
ments. Inquiries invited. 


1880 


EST. 
DEXTER 


FOLDER COMPANY 


General Sales Offices 
330 WEST 42ND STREET 
NEW YORK 36, N. Y. 








No. 44— 

o e 
Air Cylinder 

Designed to convert such tools 
as hand mills, grinders, etc. for 
automatic table operation, new air 
cylinder with a microaction direc- 
tional valve and adjustable two- 
way speed controls, complete with 
a fully adjustable hydraulic check, 
is available in any desired stroke. 
Several air units may be mechan- 
ically interlocked to provide mul- 
tiple machine cycles. Cylinder is 
available in various mountings for 
immediate machine tool conversion. 
New microaction valve operates on 
pressures as low as 1 p. s. i. with 
full automatic valve action, and is 
readily adaptable for low or high 
pressure operation. Valve will op- 
erate at over 3000 cycles per min. 
and the built-in stroke adjustment 
can be controlled to +0.001-in. 
Valve, which is entirely air oper- 
ated, requires no electrical instal- 
lation, thus eliminating explosion 
hazard and reducing cost. Renco- 
Toledo Inc., Dept. A-1, 819 North 


Reynolds Rd., Toledo 7, O. 
Circle No. 44 on Reply Card 


No. 45— 
Proximity Pickups 


Designed for accurately count- 
ing or indicating metallic parts of 
any shape as they pass through 
a hollow coil, new type of proximity 
pickup transducer is ideal for count- 
ing or automatic batching of such 
metal or covered metal items as 
screws, nuts, washers, bolts, etc. 
Proximity pickup Model 4920 (No. 


11 on photograph) is available in 
15 sizes and directly interchange. 
able with standard models 4939 
and 4915 (Nos. 8, 9, 10 on photo. 
graph). New series utilizes , 
hollow phenolic tube around which 
the sensing coil is wound. As , 
high frequency carrier operated 
transducer, it works on a principle 
similar to the military mine ge. 
tector and may be excited either 
by magnetic or nonmagnetic ma- 
terials. Pickup is equipped with a 
cable and connector for attaching 
to a control unit containing the 
power supply and other electronic 
components. When used with 
Model 4901 control unit, it gener. 
ates d. c. voltage when any metal 
object is dropped through the 
sensing coil. When used with 
Model 4901-R, hollow coil pickup 
will actuate electrical or electronic 
counters and automatic machinery. 
No mechanical contact is _neces- 
sary. It will operate at rates from 
0 to over 12,000 times per min. and 
may be used as part of a chute or 
tube carrying metal parts which 
can either slide or drop through 
the hollow coil. Models are avail- 
able with inner coil diameters 
from 1%, to 3 in. Special sensing 
units can be provided to fit objects 
of odd size or shape. Electro Pro- 
ducts Laboratories, 4500 North 
Ravenswood Ave., Chicago 40, Il. 

Circle No. 45 on Reply Card 


No. 46— 


Electronic Counter 


Portable industrial © 0 unter 


measures frequency, speed, '?™ 
random events, weight, temper 
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ture, pressure and acceleration. 
Instrument weighs 25 lb and is 
housed in aluminum cabinet. It 
provides direct numerical readings 
in cycles per second, rpm, or rps 
from 1 cycle per second to 120 kc. 
Period of count is either 1/10 or 1 
second, and count display time can 
be varied. Instrument uses con- 
ventional power line frequency for 
counting time base, or is available 
with plug-in crystal time base for 
measurements of more precise ac- 
curacy. Unit includes three ac- 
cessory power supplies of —150v 
de, 300v de and 6.3v ac filament 
supply. Connections are also sup- 
plied for photocells and external 
standard. Hewlett-Packard Co., 


275 Page Mill Rd., Palo Alto, Calif. 
Circle No. 46 on Reply Card 


No. 47— 
Explosive Valve 


Instantaneous operation of new 
valve is made possible by firing a 
small, completely contained ex- 
plosive squib. Normally closed 
model is a dead-tight shutoff valve 
for long or short time storage of 
gas or liquid under high pressure. 
Flow passage is closed off by a 
solid, integral diaphragm between 
inlet and outlet ports inside the 
valve body. Upon firing, an un- 


obstructed flow passage from inlet 
'o outlet ports with an equivalent 
orifice of 9/32-inch diameter is 
opened in 0.002-sec. Only % amp. 
electrical current is required to 
fire the explosive squib. Smallest 
explosive valve weighs only 5 oz. 
and has a maximum operating 
Pressure of 5000 psi and proof 
Pressure of 10,000 psi. Valve is 
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Tate mL 


INERTIAL GUIDANCE ? 


Increasingly important to the 

guided missile program at Bell Aircraft, 

the development and broadened 

application of these and allied devices offers 


an opportunity and challenge to: 


ELECTRONIC DEVELOPMENT ENGINEERS 


including specialists in magnetic amplifiers, transistor cif- 











cuits and airborne digital computer techniques to design and 
develop electronic components such as precise integrators, 
accelerometers, computers, feedback amplifiers, and instru- 


ment servos for use in inertial guidance. 


SERVO SYSTEM ENGINEER 


Analyze, design and develop complete systems for inertial 


guidance, with the help of a team of specialists. 


SERVO VALVE DEVELOPMENT ENGINEERS 


Design and develop high performance servo valves for 


autopilots in special aircraft, helicopters, and missiles. 


To qualified personnel, these positions are well worth investigating. 
Get complete facts by writing (or sending resume’) to: 


Manager, Engineering Personnel 
DEPT. 21 D 


Jue 


CORPORATION 





BUFFALO 5, N. Y. 


sealed against back pressure up 
to 4500 psi on dewnstream side 
permitting proof testing of system 
before firing. Products of com- 
bustion are completely sealed in 
the explosive chamber eliminating 
any possible contamination of the 
system. Confinement reduces noise 
level of firing to zero. There is 
no sensitivity to physical shock. 
Explosive Products Div., Conax 
Corp., 7811 Sheridan Dr., Buffalo 
21, N. Y¥. 

Circle No. 47 on Reply Card 
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No. 48— 
Germanium Transistors 


Designed for general purpose 
switching and computer applica- 
tions, four new types of germani- 
um n-p-n transistors feature a beta 
spread of two to one. Beta values 








for the individual types are 12 to 
24, 24 to 48, 48 to 100, and 100 to 
200. High speed switching is made 
possible by excellent rise time and 
cutoff time characteristics. Rise 
time in a typical circuit is 0.15 mi- 
croseconds. Typical cutoff time is 
3.5 microseconds. To assure maxi- 
mum reliability, stability and long 
life, all units are cycled from 
—55 C and room humidity to 75 C 
and 95 per cent relative humidity 
for four complete cycles over a 24- 
hr period. Hermetic sealing is 
checked by vacuum testing and all 
units are thoroughly tested for 
switching characteristics. Texas 
Instruments Inc., 6000 Lemmon 


Ave., Dallas 9, Tex. 
Circle No. 48 on Reply Card 


No. 49— 
Electronic Control 


Designed particularly for precise 
requirements of variable speed 
machine tool drives, new electronic 
control can be preset for specific 
spindle speeds, or supervised by 
mechanical or electrical means to 
provide continuously variable 
spindle speeds in applications where 
constant lineal speed is needed at 


Anybody can make a cabinet or a relay rack. Only BUD has 
made products of this nature with special features found in no 
competing product. We're proud of our name and reputation, 
just as you are of yours. Our diversified line of sheet metal 
products and electronic components is skillfully engineered 
and economically produced; our know-how is based on over 
a quarter century of experience. Leading firms al over the 
country use us as a source of supply for our standard products 
or for production runs specially designed and fabricated. 


Illustrated is one of our Relay racks, a popular housing 
for many purposes. It has many extra features of construction 
and design yet it costs no more than similar ordinary racks. 
Complete information is available in our new catalog No. 156. 
Write for a copy on your company letterhead. 


Bud products are sold by a nationwide network of more 
than 800 distributors. Each one is an expert and can give 
you sincere, practical advice on your needs for sheet metal 
products and electronic components. 


BUD RADIO 


2118 East 55th St. - Dept. A - 


, INC. 


Cleveland 3, Ohio 








tool tips or grinding face. Per. 
formance features make it well 
suited for improved performance 
of grinders, lathes, dri! press 
ball mills and other machines wi, 
up to 5 hp. drive motors. Contro) 
eliminates need for gear reduction 
equipment, pulleys, or less versa- 
tile, variable speed a. c. motors. 
It provides a flexible means of 
automating machine processes 
common to many industries. (Cop. 
trol unit provides two full wave 
thyratron rectifiers; one to supply 
and control power for the drive 
motor field; and the other for 


similar armature service. Avail- 
able field voltage and armature 
current is throttled by voltages 
taken from the motor field and 
armature. These voltages are fed 
to thyratron grids of the separate 
rectifier units. When motor drive 
is slow, increased field voltage is 
supplied through the thyratron’s 
increased conductivity, to adjust 
speed to preset value. At the 
same time, the other thyratrons 
permit increased current in the 
armature. The simultaneous re 
sult is maintained speed at high 
torque, according to preset or auto- 
matic circuit settings. In instances 
where preset drive speeds are re 
quired, control can be manually 
adjusted. Adjustments can be 
calibrated for different turning 
speeds or according to grinding 
wheel diameter. In progressively 
changing conditions, such as te 
wearing of grinding wheels, ™ 
duced diameter of turned parts 
and feed rates to ball mills or other 
machines, drive motor speed oe 
trol can be supervised by electrical 
or mechanical signals for auxiliary 
equipment. Federal Pacific Elec- 
tric Co., 50 Paris St., Newark 1, 


N. J. 
Circle No. 49 on Reply Car 
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aie inn a 
Easiest to install or relocate! 





UNIVERSAL MOUNTING for easy vertical or horizon- 
tal installation. 

SLOTTED MOUNTING HOLES save installation, reloca- 
tion time. 

SPRING-RETURN TYPE CYLINDER operates from simple 
3-way valve (MODERNAIR CRV or BV series 
recommended). Has g” NPT port. 


ECONOMICALLY PRICED, TOO! 
Price (f.0.b. factory) 
Bore Size 1” Stroke 2” Stroke 
1%” $ 8.50 $ 9.75 
2 16.00 19.00 
i 23.50 26.50 


Write TODAY for Free Literature! 






















CORPORATION 


Room C 4 400 PREDA ST., SAN LEANDRO, CALIF. 
Member National Fluid Power Association io 


Standard and Pre 
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CMC Decade 


Counting Units are 
designed for high 
speed counting of 
electrical impulses 
up to 1,000,000 per 
second and separated 
by as little as 0.8 
microsecond. Direct 
reading from 0 to 9 
on an illuminated 
panel. Reset to 
0 or 9 available. 
Interchangeable 
with most existing 
counting equipment. 
Applications: 
Frequency Counting 
and Division — 
Random Pulse 
Counting — Special 
Purpose Counting. 
W rite for complete 
ae = catalog and prices. 
Representatives in all major areas. 


COMPUTER-MEASUREMENTS CORPORATION 


5528 Vineland Ave., No. Hollywood, Calif., Dept. 95-D 










Model 101A 
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Complete Length of press- 


ing surface is USABLE on 


new 1000-Ton 
HYDRAULIC PRESS — 


by Philips & Davies 


















Completely open end-housings permit pas- 
sage of work through the press, up to and 
exceeding the overall length of the pressing sur- 
face — in this new 1000-ton hydraulic press by 
Philips & Davies. All obstacles to passing work 
quickly and easily through the press have been 
eliminated, in order to handle unusually large 
work relative to the press size. This unique unit 
is extremely compact in relation to its 1000-ton 
rating, with an overall length of 26’1”, width 
4’6” and height from floor 16’512”. Heavy steel 
plate up to %” thick x 19’ long can be processed. 

By re-arrangements within the pumping 
units, four different ram speeds can be provided, 
with a wide variation of working cycles. All units 
are furnished with a completely automatic and 
extremely sensitive ram-leveling device, as well 
as a ram-tilt feature. This unit is adaptable to 
many pressing operations such as forming, blank- 
ing, bending, straightening, drawing, etc. Various 
other models of these hydraulic presses are avail- 
able, ranging in capacities from 500 to 2000 tons, 
and lengths from 6’ to 30’— with operation 
characteristics basically the same as the 1000- 
ton model. 

WRITE TODAY for descriptive folder 
and complete details! 

QUALITY HEAVY 
MACHINERY SINCE 1877 













PHILIPS & DAVIES, INC. 


Ohio 
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Kenton 
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*MPH 
THE NEW 


io 


- MORE PARTS PER HOUR 
Ag THE LIFELINE OF AUTOMATION 


\ 


This all new base unit for PEECO vibra- 
tory equipment is fast establishing itself 
as a champion parts feeder. The very life- 
line of automation is MORE PARTS per 
HOUR. The new PEECO not only deliv- 
ers parts to the production line faster, 
but more important, delivers them sorted 
and oriented. The new specs will con- 
vince you. Send for your copy today. 


eco 


MUU eMe sig d ee li iddd) (Cm en 


PEECO builds better feeders on 
VFC base units. The three spring 
principle and the overall design aid 
our engineering department in de- 
veloping feeding equipment. New 
informative literature is now avail- 
able, ask for it. 


ERIE, PA 


‘“‘OUR PACKMASTER DOES |T 
50 TIMES FASTER 
at 1/9 THE COST 


REPORTS ONE AIRCRAFT MANUFACTURER 


Field representatives 
in Los Angeles, 
California 


Really saves money on sr: 
parts packaging. Packs, pri 
counts ... all on one com; 
machine needing less than 
4’ floor space. Simple to cha: 
from one size to another. Fy: 
ing table has place for as m 
as 3 operators for complex pac 
Makes many government -sp: 
fied packages. Larger mode's 
available, too. 


Write to: 


PACKMASTER 
SALES COMPANY 
P. O. Box 3510 
Akron 10, Ohio 


002” Top 
Clearance 


. wick 2. / 

INTEGRAL-MOTOR ground bore 
PUMPS 

1/12 to 1/3 hp. to 

4 cfm. 





UGHT-DUTY PUMPS 
V-belt, direct drive. 


Rotmtion 


Compeution* 
Vones toke 
up own weor 


HEAVY-DUTY PUMPS 
To 21 cfm, 28” vac. 


or 30 psi. Direct or 


i fet Ore 
Quality and simply keep efficiency high on 


GAST “: AIR PUMPS 


This cutaway reveals ie Gast Air Pumps are in demand for plant 
use and original equipment. itaauieneiel to high quality-precision 
standards, all meade embody this efficient, simple rotary-vane design. 
Rotor is balanced; sliding vanes light in weight for minimum motion- 
energy-friction loss compared to other —- As vanes take up their 
own wear automatically, pump delivers full performance for years 
Write for ‘* Application Ideas’’ booklet and catalog—mention capacity you 
need! Gast aadncuiie Corp. P. O. Box 117-E, Benton 
Harbor, Michigan. 


Original Equiprnent Manufacturers for Over 25 Years 


GAST @ Aik Motors To 4 HP. 


@ COMPRESSORS TO 30 P.S.I. 


ROTARY ¢ VAcuUuM PUMPS TO 28 IN. 
See Our Catalog in Sweet's Product Design File 





AUTOMATION—April 1956 





BIB! 
LIT! 
SER 


amer! 









1 































oe 






© 








1 


































































. Bynchros, 


. Fundamentals of 


. Feedback 


. Discontinuous Automatic Control 


3. Blectric 


. Automatic Control 


Al 





BIBLIOGRAPHY OF 
LITERATURE ON 
SERVOMECHANISMS 


By JOHN T. MILEK and DONALD V. BLACK 
Los Angeles, Calif. 


american Books 


Se omechanism Practice William R 
Abrendt, 400 pp., McGraw-Hill, New York, 
1954 

Automatic Feedback Control—William R. 
Abrendt and John FF. Taplin, 412 pp., 
McGraw-Hill, New York, 1951. 


Automatic Regulation—William R. Ahrendt 
and John F. Taplin, 171 pp., The Authors, 
Washington, D. C., 1947. 

Frequency Response Symposium—Dynamic 
Systems Committee, Instruments and Regu- 
lators Div., ASME, New York, 1953. 


Electronic Control Handbook-—-Ralph R. 
Batcher and William Moulic, 344 pp., 
Caldwell-Clements, New York, 1946. 


Principles of Servomechanisms—G. _ 8. 
Brown and G. P. Campbell, 400 pp., Wiley, 
New York, 1948. 

Servomechanisms and Regulating System 
Design—Harold Chestnut and Robert W. 
Mayer, 505 pp., Wiley, New York, 1951. 
Electronic Motor and Welder Controls— 
George M. Chute, 348 pp., McGraw-Hill, 
New York, 1951. 

Electronic Control of Resistance Welding— 
George M. Chute, 389 pp., McGraw-Hill, 
New York, 1943. 

Industrial Electronic Control—William D. 
Cockrell, 385 pp., McGraw-Hill, New York, 
second edition, 1950. 

Self-synchronous Devices and 
Electrical Servomechanisms—Leonard R. 
Crow, 222 pp., Scientific Book Publishing 
Co., Vincennes, Ind., 1953. 


Instrument Servomechanisms—-W. J. Deer- 
hake and A. C. Hall, 265 pp., Dept. of 
Electrical Engineering, Mass. Institute of 
Technology, Cambridge, Mass., 1953. 


. Principles of Industrial Process Control— 


D. P. Eckman, Wiley, New York, 1945. 


Automatic Control— 
G. H. Farrington, 285 pp., Wiley, New 
York, 1951. 

Control 


361 pp., 


Systems—Gilbert H. 
Fett, Prentice-Hall, New York, 


1954. 

Irmgard 
Flugge-Lotz, 168 pp., Princeton University 
Press, Princeton, N. J., 1953. 


Theory of Servomechanisms—H. M. James 
and others, 375 pp., McGraw-Hill, New 
York, 1947. 

Control Systems—Richard W. 
Jones, 512 pp., Wiley, New York, 1953. 
Industrial Electronics and Control—Royce 
G. Kloeffler, 478 pp., Wiley, New York, 
1949. 


. Servomechanisms Fundamentals—H. Lauer 


and others, 277 pp., McGraw-Hill, New 


York, 1947. 


. Fundamental Theory of Servomechanisms— 


Leroy A. MacColl, 130 pp., Van Nostrand, 
New York, 1945. 


. Maintenance Manual of Electronic Control 


edited by Robert E. Miller, 
McGraw-Hill, New York, 1949. 


304 pp., 


. Principles of Automatic Controls—Floyd E. 


Nixon, 415 pp., Prentice-Hall, New York, 
1953. 


Engineering—Ed _ 58. 
oo 367 pp., McGraw-Hill, New York, 


. Servomechanisms Analysis — George J. 


Thaler and Robert G. Brown, 
McGraw-Hill, New York, 1953. 


414 pp., 


. Response of Physical Systems—J. D. Trim- 


mer, 268 pp., Wiley, New York, 1950. 


. Cybernetics, or Control and Communication 


in the Animal and the Machine—Norbert 
Weiner, 194 pp., Wiley, New York, 1948. 


Foreign Books 
1. 


Rotating Amplifiers; the Amplidyne, Meta- 
dyne, Magnicon and Magnavolt and Their 
Use im Control Systems—B. Adki and 
ome 152 pp., Newnes, London, «ogland, 


Dynamics of Linear Systems for the Auto- 
matic Control of Machines—S. Bloch, 491 
pP., State Publishing House, Moscow, 
U.8.8.R., 1952. 


La Cybernetique. Theorie du Signal et de 
L'Information—Louis De Broglie, 318 pp., 
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23. 


24. 
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31. 


Editions de La Revue d'Optique, 1951. 


Analyse, Synthese et Position Actuelle de 
la Question des Servomechanismes P 
Colombani and others, Vol. 1i—174 pp 
Vol. 2—166 pp., Ste. d’'Edition D’ Enseigne- 
ment Superieur, Paris, France, 1949 


Introduction to Automatic and Remote 
Control—-D. Domansky, 384 pp., State 
Publishing House, Moscow, U.8.8.R., 
1951. 


Principles of the Control and Stability of 
Aircraft—W. J. Duncan, 384 pp., Cam- 
bridge University Press, Cambridge, Eng- 
land, 1952. 


Principles of Industrial Process Control 
D. P. Eckman, 237 pp., Chapman & Hall 


London, England, 1945. 

Mittelbare Regler und Regelaniagen; 
Grundlagen, Aufbau und Anwendung 
F. V. A. Engel, 240 pp., V. D. I. Verlag, 
Berlin, Germany, 1944. 


La Regolzione Delle Turbine Idrauliche 
G. Evangelisti, 274 pp., N. Zanichelli, 
Bologna, Italy, 1947. 


Die Regelung der Kraftmaschinen—G 
Fabritz, 392 pp., Springer, Vienna, Austria, 
1940. 


La Commande Electromagnetique et Elec- 


tronique des Machines-outils—-A. Fouille 
and J. Canuel, 340 pp., Dunod, Paris, 
France, 1952. 


Contribution a L’Etude des Regulateurs de 
Vitesse; Considerations sur le Probleme de 
La Stabilite—Plus Particulierement Dans 
Le Cas d’Une Turbine Hydralique—D 
Gaden, 244 pp., Editions La Concorde, 
Lausanne, Switzerland, 1945. 


Electromechanical and _  Electroacoustical 
Analogies and Their Use in Computations 
and Diagrams of Oscillating Systems 
Bent Gehishoj, 142 pp., G. E. C. Gad. 
Copenhagen, Denmark, 1948. 


Automatische Regelung von Kesselanilagen 
— 8. G. Gerassimow and others, 353 pp., 
Verlag Technik, Berlin, Germany, 1952. 


Servomechanisms—292 pp., Her Majesty's 
Stationer’s Office, London, England, 1951 


Ueber die Berechnung der Reguliervor- 
gaenge—J. Hanny, 253 pp., Leeman, 
Zurich, Switzerland, 1947. 
Regelungstheorie—Kleines Handbuck fuer 
Ingenieure und Studierende—J. Hanny, 253 
pp., Leeman, Zurich, Switzerland, 1947. 


Elektronische Geraete zur Warmekontrolle 
und Regulierung—A. W. Jerofejew, 132 
pp., Staatlicher Energie-Verlag, Moscow, 
U.S.8.R., 1951. 

Die Selbsttaetige Regelung; Theoretische 
Grundlagen mit Praktischen Beispielen 

A. Leonhard, 284 pp., Springer, Berlin, 
Germany, 1949. 

An Introduction to the Theory of Control 
in Mechanical Engineering—R. H. Mac- 
millan, 195 pp., Cambridge University 
Press, Cambridge, England, 1951. 

Les Systemes Asservis—-P. Naslin, 328 pp.. 
Editions de La Revue d'Optique, Paris, 
France, 1951. 


Le Circuit de Regulation—G. Nasse, 119 
pp., Hermann et Cie, Paris, France, 1949 
Dynamik Selbsttaetiger Regelung. Band 1: 
Aligemeine und Mathematische Grundlagen, 
Stetige und Unstetige Regelungen Nicht- 
linearitaeten—R. C. Oldenbourg and H 
Sartorius, 258 pp., R. Oldenbourg, Munich, 
Germany, second edition, 1951. 


Grundgesetze der Regelung—Winfried Op- 


pelt, 118 pp., Wolfenbuetteler, Hannover, 
Germany, 1948. 

Kleines Handbuch Technischer Regel- 
vorgaenge— Winfried Oppelt, 447 pP., 
Verlag Chemie, Weinheim, Germany, 
1954. 

Stetige Regelvorgaenge——Winfried Oppelt, 


144 pp., Wissenschaftliche Veriangsanstalt, 
Wolfenbuettel, Germany, 1949. 


Registrierinstrumente—Albert Palm, 220 
pp., Springer, Berlin, Germany, 1950. 


Calcul Statistique des Systemes Asservis 
M. J. Pelegrin, 156 pp., Publications 
Scientifiques et Techniques de Ministere de 
L'Air, Paris, France, 1953. 
Einschwingvorgaenge, Gegenkopplung Sta- 
bilitaet—J. Peters, 181 pp., Springer, Ber- 
lin, Germany, 1954. 


Introduction to Servomechanisms—A. Por- 
ter, 176 pp., London, England, second edi- 
tion, 1952. 

Vektorielle Regeltheorie; die Behandlung 
von Regelproblemen Vermittels des Fre- 
quenzganges des Regelkreises und Ihre 
Anwendung auf die Temperatur-Regelung 
Durchstroemter Rohrsysteme—Pau! Profos, 
134 pp., Leemann, Zurich, Switzerland, 
1944. 


. Blectronique et Automatisme. Applications 


aux Machines-outils—F. H. Raymond, 83 
pp., Syndicat des Constructeurs Francais 
de Machines-outils, Paris, France, 1947. 
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Regulateurs de Vitesse—A. Ribaux, 109 
pp.. Editions La Moraine, Geneva, Switzer- 
land, 1947 

Theory and Practice of Automatic Control 
T. Samukawa, Vol. 1—227 pp., Vol. 2 
217 pp Japanese Society of Mechanical 
Engineers, Tokyo, Japan, 1948 
Grundlagen der selbsttaetigen Regelungo 
Oo Schafer, 160 pp., Franzis-Verlag 
Munich, Germany, 1953 

Regelungstechnik —H Schonfeld 84 pp 
Verlag Technik, Berlin, Germany, 1953 


Elektrische Maschinen. Vol. 5: Regeltechnik 


in der Elektrotechnik—Kurt Seidi, Wis 
senschaftlicher Verlag, Innsbruk, Austria 
1947 

Regeltechnik—Kurt Seid!, 68 pp., Deutlicke 
Vienna, Austria, 1950 

Electromechanical Systems for Automatic 
Control-—-T. WN. Sokolow, 252 pp State 
Publishing House, Leningrad, U.8.8.R 
1952 

Introduction to the Statistical Theory of 
Automatic Control Systems—W. W. Solo 


donikoff, 367 pp., State Publishing House 
Moscow, U.8.8.R., 1952. 


Regelungstechnik: Begriffe und Bezeich 
nungen Felix Strecker, VDI-Fachauss- 
chuss fuer Regelungstechnik, Berlin, Ger- 
many, 1944 


Praktische Stabilitaetspruefung Mittels 
Ortskurven und Numerischer Verfahren 
Felix Strecker, 186 pp., Springer, Berlin 


Germany, 1950. 


Die Elektrische Selbsterregung mit Biner 
Theorie der Aktiven Netzwerke—Felix 
Strecker, 142 pp., Hirzel Verlag, Zurich 


Switzerland, 1947. 


Some Statistical Problems in the Theory of 
Servomechanisms-—Mauritz Sundstrom, 246 
pp.. Almaqvist & Wiksells Boktryckeri 
A.B., Stockholm, Sweden, 1952 


Automatic Control—Y Takahashi, 225 
pp., Kazakugizutsi, Japan, 1949 


Automatic and Manual Control: Papers 
Contributed to the Conference at Cranfield 
England, 1951—-edited by Arnold Tustin 
584 pp., Butterworths Scientific Publishers 
London, England, 1952. 


Direct Current Machines for Control Sys 
tems—Arnold Tustin, 306 pp., F. N. Spon 
London, England, 1952. 
Regelungstechnik— Verein 
genieure und Verband Deutscher Electro 
techniker, 280 pp., Deutscher Ingenieur 
Verlag, Dusseldorf, Germany, 1954. 


Deutscher In 


Elements of the Theory of Automatic Con 
trol—A A. Voronow, State Publishing 
House, Moscow, U.8.8.R., 1951 

Textbook of Servomechanisms John C 
West, 238 pp., English University Press 
London, England, 1953 

Electrical Power System Control—-H. F 


Young, 472 pp., Chapman & Hall, London 
England, third edition, 1950 


American Theses 


1. 


10. 


11 


Multiple Loop Control of Symptotic Char 
acteristics of Feedback Systems—William 
H. Boghosian, Ph.D., University of Penn 
syivania, 1950 


Power Studies In Linear Feedback B8ys 
tems—-Donald P. Campbell, Ph.D., Massa 
chusetts Institute of Technology, 1950 


Synthesis of Servomechanisms Based Upon 
Characteristics of the Time-response 

Henry M. Clanton, Ph. D., University of 
Pennsylvania, 1951 

Characteristics of Modulators as Applied 
to Servomechanisms—Joseph E Delisle 
Ph.D., Washington University, 1951 


Phase Plane Approach to the Compensa 
tion of Saturating Servomechanisms 
Arthur M. Hopkins, Ph.D., Northwestern 
University, 1951. 

Investigation of the Effect of Error Plus 
Error-rate Equalization on Shunt Motor 
Relay Servomechanisms— Kenneth R. Jac! 
son, M.8., University of California (L.A.) 
1951 


. Compensating Network Theory for Feed 


back-control Systems Subject to Satura 
tion—George ©. Newton Jr., Ph.D., Massa 
chusetts Institute of Technology, 1950 


Motor Saturation in Servomechanisms 
P. Travers, M.S., Massachusetts Institute 
of Technology, 1948. 

Servomechanisms Synthesis Through Pole 
zero Configurations—John G. Truxa! 
Ph.D., Massachusetts Institute of Tech 
nology, 1950 

A Transient Approach to the Solution of 
a Linear Servomechanism by an Equivalent 
Network—Shih-Pai Tung, Ph.D., University 
of Illinois, 1951. 

A Study of the Series-motor Relay Servo 
mechanism—Louis G. Walters, Ph.D., Uni- 
versity of California (L.A.), 1951. 
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ENGINEERING COMPLETE 
PRODUCTION-LINE SYSTEMS 


Complete service includes planning step-by-step sequence 
of operations and the individual engineering of processes, 
methods and equipment to meet your production needs. 
Barnes’ creative engineering, developed over a period of 
80 years in designing and building high production machine 
tools, can be depended upon to provide you with the latest 
in cost-cutting methods. Our highly versatile engineering 
staff will work with you as a team to solve problems quickly 
and efficiently. 





DESIGNING AND BUILDING 
SPECIAL UNITS 


To meet specific work-handling or processing needs, Barnes’ 
engineers have designed and built special conveyors, turn- 
over mechanisms, inspection, and assembling equipment to 
suit either automatic or semi-automatic requirements. Hun- 
dreds of units are today profitably serving a wide range of 
industries. Because electrical, hydraulic, mechanical, tool and 
fixture engineering is closely coordinated at Barnes under 
one roof, you save time and eliminate divided responsibility. 
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Ask for Production Analysis 


Find out today why more and more production executives are 
turning to Barnes for help with their automation problems. 
Barnes’ creative engineering staff will be pleased to analyze 
your requirements, offer recommendations, and provide you 
with a cost estimate in a formal proposal, if you desire. 
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No. 50— 


Automatic Gaging 


Pratt & Whitney Co. Inc., W. Hartford 1, 
Conn.—12-page bulletin— Designed for in-proc- 
ess gaging and final inspection operations, 
multidimension gaging machines are described 
in bulletin No. 592. Gaging machines are com- 
prise@ of an indicator panel, gage head as- 
sembly, base unit and pedestal, each of which 
js described and illustrated. Two fully auto- 
matic, two semiautomatic and one manual 
gaging machine are illustrated and discussed. 
Fully automatic machines can be integrated 
easily into automated processes. 


Circle No. 50 on Reply Card 


No. 51— 
Data Processing 


Moore Business Forms Inc., Niagara Falls, 
N. Y¥.—120-page handbook—Newest develop- 
ments for data processing are described and 
explained in handbook, MI-118, ‘Automated 
Data Processing.’’ Simplified explanation of 
integrated and electronic data processing up 
through automated data processing is given. 
Numerous machines used for common language 
input and/or output are illustrated photo- 
graphically and briefly discussed. Among these 
are the Flexowriter, typewriter tape punch, 
typewriter card punch, cardatype accounting 
machine, tape to card punch, teletypewriter 
set, electronic codewriter, automatic grapho- 
type, and many others. Five-page glossary de- 
fines key words used in discussion of auto- 
mated data processing. 


Circle No. S51 on Reply Card 


No. 52— 
Solenoid Valves 


Barksdale Valves, 5125 Alcoa Ave., Los An- 
geles 58, Calif.—8-page bulletin—New line of 
solenoid operated, pilot controlled valves is 
discussed in bulletin 5-C. Air, water and light 
oll valves are available in three and four-way 
models for pressures up to 150 psi and 500 
psi. General valve characteristics, flow pat- 
terns, overall dimensions, photographs and 
ordering information are included. 


Circle No. 52 on Reply Card 
No. 53— 


Pumps in Paper Making 


Milton Roy Co., Station F, 1300 BE. Mermaid 
Lane, Philadelphia 18, Pa.—16-page booklet— 
Use of controlled volume pumps to meter 
chemicals in stock preparation; bleaching; 
coating; slime, foam, and water control in 
the paper making industry is discussed in 
booklet No. 455. Actual case histories of in- 
Stallations in various paper mills illustrate 
use of the pumps. Six controlled volume 
pumps are pictured, with their specifications 
and capacities listed. 


Circle No. 53 on Reply Card 
No, 54— 


Radial Ball Bearings 


Miniature Precision Bearings Inc., Keene, 
N. H.—24-page catalog—More than 500 differ- 
ent radial ball bearings are described and tab- 


AUTOMATION—April 1956 








ulated by bore size—ranging from 0.0250 to 
0.2500-inch—in comprehensive catalog. Torque, 
speeds and tolerances are discussed: radial 
and axial play and load life characteristics are 
explained and illustrated. Instructions for 
mounting, handling and lubricating miniature 
ball bearings are given. 


Cirele No. 54 on Reply Card 
No. 55— 


Speed Reducers 


Link-Belt Co., Dept. PR, Prudential Plaza, 
Chicago 1, Il.—28-page catalog—New line of 
Gearmotors and Motogears which provides 
compactness and application flexibility is dis- 
cussed in catalog 2447, The Gearmotor is a 
flanged motor combined with a housing with 
gearing, and is available in double and triple 
reduction types for operation up to 30 hp. 
Motogears are comprised of a motor, coupling, 
bracket and housing with gearing; units are 
also available in double and triple reduction 
types with operating capacities up to 60 hp. 
Catalog includes list of service classes, selec- 
tion information, dimension data, and informa- 
tion on mounting assemblies. 


Cirele No. SS on Reply Card 

No. 56— 

e . 
Lifting Magnets 

Stearns Magnetic Inc., Milwaukee 46, Wis 
8-page bulletin—-Reduction of materials han- 
dling time is one of the features of new cir- 
cular lifting magnets described in bulletin 35-C. 
Design characteristics discussed are heavy 
bronze coil cover which provides a cushion 
against shocks and jars, ribbed case which 
provides greater radiation area for cooler 
operation, and mica plate insulation used in- 
side the magnets. Two types of construction 
bolted and welded—are illustrated and de- 
scribed. Photographs illustrate magnets be- 
ing used in actual applications. 


Cirele No. 56 on Reply Card 
No. 57— 
. 
Air Cylinders . 

Pathon Mfg. Co., Cincinnati 12, 0.—16-page 
booklet—Line of double-acting air cylinders 
which are designed for operations requiring 
reciprocating action and the elimination of 
mechanical! linkages is described and illustrat- 
ed in booklet No. 23. Foot, rear flange, clevis, 
front flange, trunnion and center line mount- 
ings are illustrated. Specifications and sche- 
matic diagrams of seven models are given. 
Rod wipers, wrench fiats, special piston rods 
and power factor are also covered. 


Circle No. 57 on Reply Card 


No. 58— 


Material Handling Methods 


Barrett-Cravens Co., 630 Dundee Rd., North- 
brook, Ill.—16-page booklet—Practical, proved 
examples of use of company line of material 
handling equipment are given in illustrated 
booklet. Pictures demonstrate use of mate- 
rials handling equipment in warehouses, ma- 
chine shops, storehouses, loading docks, etc. 
Telescopic maintenance elevators are among 
equipment shown. 

Cirele No. 58 on Reply Card 


Yours for the asking ... 





Let us get them for you... 


Pneumatic Cylinders 


Westinghouse Air Brake Co., Industrial 
Products Div., Wilmerding, Pa.—16-page book- 
let—-Streamlined barrel construction is the fea- 
ture of double-acting pneumatic cylinders de 
scribed in booklet A3-41.01. Specifications, 
ordering information, mounting accessories, 
and cylinder levers are covered. Booklet A3- 
43.02 discusses diaphragm chambers and cylin- 
ders. Single acting, pneumatic power devices 
with internal return springs, convert the ener- 
gy of compressed air into mechanical! force 
Devices are applicable in clamping, bending, 
holding, staking, piercing, pressing, feeding 
broaching and positioning. Specifications and 
application photographs are included 


Circle No. 59 on Reply Card 


No. 60— 
Direct Reading Spectrometers 


Baird Associates Inc., 33 University Rd., 
Cambridge 38, Mass.—-8-page bulletin—-Auto 
matic servo monitor is the feature of direct 
reading spectrometers which are designed for 
metal producers and fabricators, railroads, 
and motors and aircraft industries. Experience 
indicates that new monitor has increased op 
tical stability and reduced errors in analysis 
Bulletin 44 includes information on the opera- 
tion and construction of the direct readers, 
along with diagrams and photographs. 


Cirele No. 60 on Reply Card 
No. 61— 


Linear Potentiometers 


George W. Borg Corp., Janesville, Wis.—16- 
page booklet—Important considerations in the 
application of linear potentiometers in such 
fields as computers and servomechanisms are 
discussed and illustrated in booklet BED-A42. 
Titled, ‘“‘A Symposium of Technica! Articles,"’ 
the booklet also covers physica! and electrical 
design characteristics of direct reading count- 
ing dials and potentiometers. Numerous 
graphs, charts and photographs are included 
to illustrate the discussion 


Circle No. 61 on Reply Card 


No. 62— 
> 

Variable Speed Drive 

Cleveland Worm & Gear Co., 3249 EF. 80th 
St., Cleveland 4, 0.—-8-page bulletin Compact 
drive which provides infinitely variable output 
speed over a range up to 9 to 1 from a con 
stant speed power source, is discussed and 
illustrated in bulletin K-200. Speed regulation 
ean be by automatic control, with pattern of 
regulation varied to meet application require 


ments. Photographs of several models, section 
diagram, rating tables and operating charax 
teristics curves are included in the bulletin 


Circle No. 62 on Reply Card 


No. 63— 


Hydraulic Oil Filters 


Hilliard Corp., Elmira, N. Y.—8-page bulie- 
tin—Avalilable in automatic models for spe- 
cial applications, new line of hydraulic ol! fil- 
ters is described in catalog section 14-9. Fil- 
ters are used by hydraulic power unit manu- 


Cirele No. 63 on Reply Card 


















facturers, in plastic production plants, die cast 
plants, foundries and stee! plants, production 
plants, by fork lift truck manufacturers, in 
aircraft plants and scrap yards. Photographs 
illustrate typical applications of filter system 
being used for continuous filtration of hy- 
draulic oils on engine block multiple drilling 
and tapping machine, for continuous bypass 
filtration of hydraulic oi] and for continuous 
filtration of way oi! in broach. Installation 
diagrams are included in the bulletin 


Cirele No. 63 on Reply Card 


No. 64— 
Magnetic Clutches and Brakes 


Vickers Electric Div., Vickers Inc., 1815 
Locust 8t., St. Louis 3, Mo.-—9-page bulletin 
—Two new units called Magneclutch and Mag- 
nebrake which provide flexible torque control 
and power transmission, and preset or ad- 
justable braking, respectively, are discussed 
and illustrated. Magnetic particle principle, 
upon which each of these units is based 
eliminates gears, ceprockets, linings, spring, 
air and fluid pressures, and other mechanical 
or centrifugal clutching devices. Also covered 
are an adjustable speed drive, and magnetic 
amplifiers which are used for the automatic 
control of power generating stations or with 
conveyor lines 


Cirele No. 64 on Reply Card 


No. 65— 


Press Rebuilding 


E. W. Bliss Co., 1375 Raff Rd., Canton, O 

&-page bulletin—Revitalizing older presses 
to increase their production and efficiency is 
discussed in bulletin 47. Eight steps in the 
rebuilding of old presses—-such as the addition 
of a new clutch, drive or automatic controls 


No. 66— 
Automatic Strainers 


8. P. Kinney Engineers Inc., 201 Second 
Ave., Carnegie, Pa.—26-page catalog De- 
signed for the removal of suspended particles 
from all types of liquids for industrial use, 
new automatic strainers are illustrated and 
described in collection of data sheets. Auto- 
matic self-cleaning, manually operated self- 
cleaning, twin basket and twin basket self- 
cleaning strainers are covered. Photographs 
descriptions, dimensions, capacities, and list 
of installations are included in catalog 


Cirele No. 66 on Reply Card 
No. 67— 
Guide for Management 


Teller Co., Group P., Butler, Pa 20- page 
booklet—‘A Guide for Selecting an Engineer- 
ing Firm’’ is the title given to new booklet 
directed toward those people responsible for 
their company’s entering new product fields 
for plant automation, modernization or expan- 
sion. Differentiation is made between the en- 
gineering installation firm, the engineering 
project firm and the engineering design firm 
Guides for selecting an outside engineering 
firm are included. Company facilities and 
engineering services including machine design 
and fabrication, equipment layout, procure 
ment, installation, and genera! consulting serv- 
ices are discussed. Case histories of engineer- 
ing design experiences are also given. 


Cirele No. 67 on Reply Card 


No. 68— 
Compact Motor 


U. §8. Electrical Motors Inc., Box 2058 
Los Angeles 54, Calif.—12-page bulletin—Fully 
protected design is one of the features of 
Type H Uniclosed motors which are described 


Ventrifoi], used at both air intake 
motor, protects the _ interior End 
have air intakes arranged to prevent 
of water or dust, but allow air flow 
motor for two-way ventilation. Numer 
trations are included in the bulletin 


Circle No. 68 on R 


No. 69— 
Gas Stream Controllers 


Perkin-Elmer Corp., Norwalk, Conn 
bulletin Designed for dependable 
analysis, new infrared analyzers are 
ject of illustrated bulletin. Illustratior 
application of analyzers to feed stock 
tion, flue gas analysis, determination 
mediates, fractionation tower contro 
tinuous analysis of finished produ 
series are described and illustrated, w 
applications given Specifications ar 
information are also included 


Circle No. 69 on R 


No. 70— 
Cylindrical Accumulator 
Superior Hydraulics Div., 15201 St 


Ave., Cleveland 10, O 45-page hand 
New safety disk used in the body of a 
lators provides a safe medium for re 
precharge gas if thermal expansion ds 
to a degree approaching hazardous cor 
Illustrated handbook discusses constr 
and design features of accumulator 
cutaway sketches showing component ; 
different models. Double shell design p 
a pressure balanced inner shell contair 
piston as a separator between the prec 
gas and the working medium. Outer 
acts as a gas container and a protective 
to insure that damage inflicted wil! not 
fere with free movement of the piston 














are illustrated and briefly described. 


Cirele No. 65 on Reply Card in bulletin 1856. 
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Simple change 
from locked 
to swinging 


arraore - . Track is 2x2"x%”", 
ye die ge suspended by 5” 

9 threaded hanger rods. 
available, 


INVENTORY IN MOTION WITH 


3 trolley capacities: 80-150 & 250 Ibs. 
Same trolley — change wheels only. 


Low cost, easy to move, lightweight 


Rugged all-bolted construction — easy 
to rearrange. Propelled by a driving 
corner sprocket (cast iron) which engages 
in drive lugs (steel) in pitch on a contin- 
uous cable. New catalog available. 


Write to Tipp Manufacturing Co., Tipp City 3, Ohio 


Vertical di 
standard 60° 
or 90° in- 
cluded angle. 
Charts show- 
ing work 
clearances at 
Compact 180° idle dips and 
corners of cast alumi- | inclines 
num 1514”, 221%” available. 

or 30%" dia. 
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Rex-Fiex models made of stainless steel are system From 
No. 71i— oe : 

described. Five types of couplings are dis- 
Girder Cranes cussed and illustrated. Metal hose selection 


guide is also included. 


these forces and moments, 
Stresses and deflections are calculated. Since 
the analyses are not based on approximations, 

go Tramrail Corp., 1330 8. Kostner it is possible to specify more closely to the 
S Chicago 23, Ill.—20-page booklet—De- Circle No. 73 on Reply Card theoretically perfect piping design, thereby 
; to solve materials handling problems, avoiding excessive and costly margins of 
nning overhead cranes are the subject No. 74— safety Bulletin describes a piping model 
let T202. Controls for girder cranes test and its electronic computing facilities 


> > . 
single speed automatic acceleration, two Processing Machines History Also included is the solution of a _ typical 


or variable speed. Both single girder National Automatic Tool Co. Inc., Rich 
eis in capacities from 1 to 10 tons and mond, Ind.—32-page catalog—Application of Circle No. 76 on Reply Card 

girder models in capacities from 2 to automation principles in drilling, boring, fac 

ns are ne and rong oe ing and tapping operations by NATCO is pho- No. 77— 

motor and reducer, cable rolls, bridge tographically illustrated in new catalog. Pic ° . 

brakes and pendant pushbutton control pe ae ay " dees explanations of aaieiiiente Avtomatic Brazing 

30 covered multiple spindle driller with 152 spindles in Selas 
six heads manufactured in 1902 up through Pa 
holeway processing machine with automati 


sig! 


piping stress problem 


Corp. of America, Philadelphia 34 
8-page bulletin—Soft-soldering and braz 


ing are performed automatically by variety 
72 pallet return conveyor of 1955 are included of specially designed machines illustrated in 


No. 
$ t Company engineering, manufacturing and bulletin §8-1050. Brief notes and sketches 
Readout ys ems testing facilities are also discussed and illus describe steps in solution of typical produc 


Fischer & Porter Co., 393 Jacksonville Rd., trated. tion brazing problem. Among brazing opera 


Hatboro, Pa—12-page bulletin—Designed to Circle No. 74 on Reply Card tions illustrated are brazing of copper tubes 
speed up data handling for process industries, into cast iron headers, and brazing aluminum- 
wind tunnels, engine test facilities and marine No. 75— bronze studs and copper wires to steel inserts 


model basins, new multiple pressure readout Rotary Air Pumps in glass insulators 
systems are described in bulletin 58-15. Pack- 

aged systems use a single, high accuracy Leiman Bros Inc., 102 Christie St., Newark 

sensing device and pressure comparators to 5, N. J.—12-page bulletin—Details of con No. 78— 
sample up to 200 pressures simultaneously struction, dimensions, capacities and perform- Strip-Chart Recorders 

with an accuracy of 1 part in 2000; manual ance curves on line of rotary air and vacuum 

logging is eliminated. Operation, applications pumps are included in bulletin 755. Models Bristol Co., Waterbury 20, Conn., 12-page 
and performance characteristics are illustrated discussed include four and two-wing types, bulletin—Line of 6-inch strip chart recorders 
with photos, dimension drawings and sche- double-cylinder type, and motor driven type for pressure, liquid level, temperature, flow 


matic diagrams. Also covered are integral pump and motor and mechanical motion is described in bulle- 
Circle No. 72 on Reply Card units, air motors and line of accessories. tin Installation drawings illustrate methods 


Circle No. 71 on Reply Card 





Cirele No on Reply Card 


Cirele No. 7S on Reply Cerd of applying instruments to different variables; 
p photographs show features of various models 
No. 73— 


Use of recorder as a receiver for remotely 
. No. 76— 
Flexible Metal Hose 


o i generated signals, either pneumatic or elec- 
Reducing Piping Costs trical, is also described. 

Flezonics Corp., 1341 8. Third Avenue, May- Pineda Me. 20 on Renly Cand 

wood, Ill.—12-page bulletin—Used on dust M. W. Kellogg Co., Fabricated Products ee 

collecting systems, engine exhaust lines to Div., 225 Broadwey, New York, N. Y.—12- 

eliminate vibration, conveyor lines, ion ac- page bulletin—Method of evaluating stresses, No. 79— 

celerators, platen presses, etc., new flexible reactions and deflections in complex piping Alarm Systems 

metal hose is the subject of bulletin 152. networks is discussed in illustrated bulletin 

Rex-Weld type, made of bronze, steel or stain- Analytical method involves development and Scam Instrument Corp., 3855 N. Kedzie 

less steel; Rex-Tube type, made of galvanized solution of simultaneous equations for de Ave., Chicago 18, Ill.—26-page catalog—Nor 

steel, brass, stainless steel, or bronze; and termining forces and moments in the piping mal or abnormal operational conditions are 
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WHIRL-A-WAY 


FILTER-REGULATOR 
and 


LUBRICATOR ASSEMBLY 
MODEL W-3 


Le 4 te eee 


Warehouse installation of wheel and roller 
straight sections and curve feeding from 
three directions through FLEX-A-SWITCH 
onto portable belt “POWER HELPER” 
for delivery to higher level loading floor. 
Metzgar conveyors are ideal for production The FILTER removes solids .00039 and larger. 
line and warehouse handling. TRANSPARENT BOWL provides visibility. 


REGULATOR capable of passing large vol- 
* SALES OFFICES IN PRINCIPAL CITIES ume with unrestricted flow and minimum 


pressure drop. LUBRICATOR delivers desired 
LITERATURE volume of oil. Bow! can be refilled without 


METZGAR CONVEYOR Cc Oo. shutting off air supply. 


ANY OF THESE 3 DEVICES CAN BE USED AS 


MFRS. OF WHEEL & ROLLER GRAVITY SEPARATE UNITS OR IN ANY COMBINATION 


& LIVE ROLLER CONVEYORS + POWER 
408 Douglas N. W., BELT CONVEYORS = SWITCHES = AC- PRODUCTS 
CESSORIES & REEL SOLES 46 VICTOR AVE., Div. 17 


GRAND RAPIDS 4, MICH DETROIT 3, MICHIGAN 
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both signaled and controlled by alarm sys- 
tems discussed in illustrated catalog. Practi- 
cal information on the selection, application 
and proper function of these systems through- 
out industry is included. Components of sys- 
tems are illustrated, and operating character- 
istics and cutaway drawings are given. 

Circle No. 79 on Reply Card 


No. 80— 
Automatic Screw Machine 


Cleveland Automatic Machine Co., Cincinnati 
12, O.—-8-page bulletin—-Spindlie speed range, 
turret feeds, spindle head, cross slides, cut 
off attachment and the turret of new single 
spindle automatic screw machine are illus- 
trated and discussed. Also shown are the 
universal camming feature, quick change col- 
lets, stock feed, controls and spindle bearing 
mounting Infinitely variable spindle speeds 
and tool feeds are completely dial controlled. 
Specifications of the 1%-inch and 1%-inch 
models are included. 


Cirele No. 80 on Reply Card 


No. 81— 
Sensory Switches 


Mercoid Corp., 4201 W. Belmont Ave., Chi- 
cago 41, Ill.—52-page catalog—Opening and 
closing of circuits by mercury switches in 
accordance with pressure, temperature, time, 
mechanical displacement or input electrical 
signals is possible with automatic controls 
illustrated and discussed in comprehensive 
catalog No. 856. Information on tilting and 
magnet operated types of mercury switches 
is also given. Specifications, photographs and 
operating characteristics of numerous models 
and types of controls are included. 


Circle No. 81 on Reply Card 








[EP YOUR 


in installations. 


Available in six styles and 25 models, Empco’s are 
designed to meet your requirements. Write today 
for complete information and illustrated bulletin! 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2738 JEROME AVENUE ° 
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MACHINES LEVEL 


_ 


leveling jacks! 


For peak efficiency and longer life, level your machines with EMPCO 
Jacks! Easily i nstalled and re-located, EMPCO Jacks provide quick, 
easy machine set-ups p/us smooth, positive adjustment! Used with 
VI-SORB mounting pads, Empco jacks control vibration, reduce 
noise, prevent creepage and cut machine maintenance costs! 

In many cases they eliminate the need of anchor bolts 


DETROIT 12, MICHIGAN 


No. 82— 
Processing Cylinder Blocks 


W. F. & John Barnes Co., Dept. CB, 301 
8. Water 8t., Rockford, Ill.—12-page bulletin 
—Equipment designed for automotive cylinder 
block processing ranges in size from 28-sta- 
tion unit performing 132 operations automati- 
cally to smaller four and five-station ma- 
chines which perform only a few operations. 
Application photographs illustrate operations 
at various stations. Operations performed on 
each machine are listed, along with specifi- 
cations and close-up view of part produced. 

Cirele No. 82 on Reply Card 


No, 83— 

e 
High Speed Relays 

Iron Fireman Mfg. Co., Electronics Div., 
2838 S.E. Ninth Ave., Portiand 2, Ore.—12- 


page bulletin—Designed for precision aircraft 
electronic equipment used itm quality control, 
line of high speed and sensitive relays is the 
subject of bulletin R-55. Three styles of sensi- 
tive relays—dual four-pin loop, eight-pin mini- 
ature loop, and plug-in octal eight-pin—are 
illustrated. Operational charts which provide 
means for predicting the behavior of special 
values of coil resistance and other operating 
characteristics are given for both the sensi- 
tive and high speed types. 

Circle No. 83 on Reply Card 


No. 84— 


Safe Trip Controls 


Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill.—12-page bulletin 
—Electric two-hand clutch controls for in- 
dustrial machines are the subject of bulletin 
65. Photographs illustrate trip controls being 






used with various types of clutches, a 
and pneumatic or hydraulic equipmer 
ment illustrated includes control box 
switches; foot switch; limit switches 
switch; and clutch actuating equip 
cluding electric solenoids, air cylin 
air valves. Operating characteristics ; 
fications are included 

Circle No. 84 on R 


No. 85— 
>. 
Automating Machine Tools 
Snyder Tool & Engineering Co 


Lafayette, Detroit 7, Mich.—24-page 
—Multistation transfer machines desig 
various production operations are <i 
in new catalog. Types range from f 
tion machine designed for sawing, mi 
hollow milling and centering both « 
railroad car axle shafts to 91-station 


for performing 182 operations on aut 


transmission cases. 
automation over 30-year period is dis 
Two-page glossary of words and 
dealing with automation is also 
Circle No. 85 on Re; 


Company’s progr 


No. 86— 


Air Components 


A. K. Allen Co., 57 Meserole Ave., 
lyn 22, N. Y.—36-page catalog—Line 
cylinders, valves, 
in head, 


log. Valve single and double 


includ 


clamps and dial feed 
dexing tables is discussed in illustrated 


Brook 


air 


ip 


cata- 


ended 


cylinders; solenoid, pilot and hand air valves 


spring return clamps and three 
dial feed tables are covered. 
specifications, dimensional drawings 
prices of air components are given. 
Circle No. 86 on Rex 
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ELECTROQ)TABLE 


packaged unit—accurate indexing at low cost 


eel 


Bigelow 4-6370 — for folder 
showing complete line of production fools. 


BLACK e Gfedsten, inc. 


Dept. 2, 445 Watertown Street, Newton 58, Mass. 
SOLENOID-OPERATED PRODUCTION TOOLS 
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| LITERATURE BRIEFS 


No. 87— 


Gears and Pressure Switches 


southwestern Industries Inc., 5880 Centinela 
Ave., Los Angeles 45, Calif.—4-page pam- 
phiet—Precision gears and gear boxes for 
instrument applications, servomechanisms, 
computers, small actuators and electronic 
components are described and illustrated in 
pamphiet Vibration-resistant pressure switches 
for aircraft and missile systems are also 
covered 

Circle No. 87 on Reply Card 


No, 88— ‘ : 
Automatic Strapping Machine 


General Strapping Corp., 100 Park Ave., 
New York 17, N. Y.—6-page pamphlet—Steel 
strapping of all sizes and types of cases, 
cartons, bales and packages is possible with 
automatic machine discussed in pamphlet. Ma- 
chine is readily adaptable to high production, 
conveyorized packaging lines, and will cycle 
at rate of 18 straps per minute. Application 
photographs are included in pamphiet. 

Circle No. 88 on Reply Card 


No. 89— 


industrial Relays 


AEMCO Inc., Mankato, Minn.—4-page pam- 
phiet Photographs, specifications and appli- 
cation information on 24 types of relays are 
included in illustrated pamphlet. Variable 
mounting information is given; eight en- 
closure models for relays are also shown. 

Circle No. 89 on Reply Card 


No. 90— 


Bagging Scales 


Richardson Scale Co., Van Houten Ave., 
Clifton, N. J.—6-page pamphiet—Three basic 
styles of open type net weighers for free flow- 


ing materials such as grains, seeds, pellets, 
granular plastics, etc. are discussed in pam- 
phiet 8246A. Floor portable type, overhead 
portable and overhead stationary models are 
photographically illustrated. Versatility of 
scale is shown in its application as duplex 
model, as @ bulk unit and as a dock type 
scale for high speed operation at portside. 
Cirele No. 90 on Reply Card 


No, 91— 
Materials Handling Valves 


Allen-Sherman-Hoff Co., 259 E. Lancaster 
Ave., Wynnewood, Pa.—4-page pamphlet—De- 
sign, operation and advantages of materials 
handling valves designed for pneumatic sys- 
tems are discussed in illustrated pamphlet 
Information on control techniques which are 
used with air-electric, remote or manual op- 
eration, and factors to be considered in de- 
signing a collecting hopper for proper fiow 
of material to valve, are also included. 

Cirele No. 91 on Reply Card 


No. 92— 
Conveyor Belts 


B. F. Goodrich Co., Industrial Products 
Div., Akron, O.—4-page pamphlet—Line of 
food handling conveyor belts which are highly 
resistant to vegetable, animal and mineral oils 
or greases, certain organic or inorganic acids, 
alkaline or neutral salts is discussed in pamph- 
let 2640. Belting is recommended for handling 
nuts, meats, greasy pans, cookies, bread and 
other products where belt temperatures range 
from 50 to 150F. Application photographs 
and specifications are included. 


Circle No. 92 on Reply Card 
No. 93— 


Boring Machine 


Ez-Cell-O Corp., 1200 Oakman Blvd., De- 
troit 32, Mich.—2-page pamphliet—New ma- 
chine designed for precision machining of 
parts chucked on vertical spindles is the sub- 
ject of illustrated pamphlet 31356. Two ma- 


Speed Production with 


FEEDALL 


AUTOMATIC PARTS 
FEEDERS 


Various Types 
for 
Various Uses 


No. 1700B Bar Feeder 
handles cylindrical bars 
up to 1%” in diameter 


and 28” long. 


No. 2000 Blade 
Feeder feeds parts 
up to 2” in dia. 


and 7” long 


No. 2200 

Elevating 

Feeder 

elevates cylindrical or 
sliding parts for auto- 


chine stations of vertical borer can be op- 
erated independently, with one station work- 
ing one side of the part while the second 
Station performs operations on the opposite 
side of the part. Specifications of machine are 
included 


Circle No. 93 on Reply Card 


No. 94— 
Turret Drills 


Burg Tool Mfg. Co. Inc., 15001 8. Figueroa 
8t., Gardena, Calif.—4-page pamphilet—Photo- 
graphs illustrate five models of automatic 
and hand operated turret drills which are de- 
signed to drill, ream, counterbore, counter- 
sink, spotface, broach, and tap. Information 
and photographs of neoprene mounted, posi- 
tive drive, full floating tool holders are also 
included. 


Circle No. 94 on Reply Card 


No. 95— 
Control System 


Daytronic Corp., 216 8. Main 8t., Dayton 
2, O.—6-page pamphiet—Transducers which 
feature high accuracy, linearity and stability 
and which are used for measuring force, 
weight stress, etc. are illustrated in pamphlet. 
Also covered are transmitter for linear dis- 
placement; displacement indicator for pressure, 
flow and liquid level monitoring, control or 
measurement; and displacement controller for 
high speed weighing, gaging and sorting 
Photographs and graphs are included 

Circle No. 95 on Reply Card 


No. 96— 


Vibrating Feeder 


Richardson Scale Co., Van Houten Ave., 
Clifton, N. J.—4-page pamphlet—Photographs 
illustrate mechanical vibrating device feeding 
variety of materials ranging from soybeans 
to coke in technical pamphiet 55C. Operating 
principles and specifications of feeder which 
provides steady flow of loose bulk material 

Circle No. 96 on Reply Card 


SHAKEPROOF® 


AUTOMATIC 


POWER SCREW DRIVER 


© New Model ‘*400" can drive up to 
60 hopper-fed screws per minute! 


¢ ideal for automation as well as con- 
ventional mass-production assem- 


bly lines! 


Write for this today! 
: “¥ Model **400" 
Catalog Flyer 


ot eee eer eer 


SHAKEPROOF 


“Fastening Headguar tes” ® 


2501 N. Keeler Avenue, Chicago 39, Illinois 
Offices in Principal Cities 





matic gravity feed. 


www wow eweoeeaeweaeecee -—— ww 3 ww Nw ewe 


Write for catalog advising purposes for 
which you require automatic feeders. 


SHAKEPROOF 
Dini of Ilinois Too! Works 
FASTEX 
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you get all... 


SIMPLICITY 
EFFICIENCY 
DURABILITY 
Pat ee 


VERSATILITY 


STATOR 
WINDING 


MACHINE | 


WINDS 
UP TO 150 
STATORS 
PER HOUR 


PATENTS 
PENDING 


Winds 2, 4, 6 and 8-pole stators—all poles on any unit being 
wound simultaneously. 

Adaptable for index winding series-wound stators or stators for 
split-phase and multiple speed motors thereby eliminating the 
interpole connections. 

Standard model winds wire from 19-gauge to 36-gauge at speeds 
ranging from 300 to 600 turns per minute. Heavy-duty model 
winds wire from 14-gauge to 18-gauge at speeds ranging from 
150 to 350 turns per minute. 

Automatic controls permit selection of any number of turns from 
1 to 2000. Cycle is automatically repetitive. 

Takes stacking heights to 3°’ maximum; diameters to 6" o.d. 


Automatic lead cutoff serves as lead anchor in starting next 
stator, One operator can handle multiple machines. 


Write for complete data or, if convenient, arrange to call at our 
plant where a machine is always available for demonstration. 


S ; 
| TIMES AS MANY 


Soe 


SMa 


© REASONS WHY... 


Records in printed form, 
Automatically resets. 


These are three important reasons why the Ametron 
Recording Counter is in demand by leading industria! 
plants and scientific laboratories. 


Write for illustrated bulletin $C-43 


THE 
STAND Ag, 


STREETER-AMET COMPANY 2am 


SINCE 


4101 RAVENSWOOD AVENUE : CHICAGO 13. ILL 


Announcing The New 


CLE-MATIC BRAKE MOTOR 


For years industry has needed an 
adjustable, mechanical Brake Motor 


HERE ff IS... 


This new motor offers many 
advantages and applications, ot 
found in conventional motors. 
Mechanical in action — simple in adjustment. 
Quick or gentle stopping and starting. 
Special designs for special applications. 
Ideal for lathe work, bridge and trolleys. 
Send for illustrated folder 


OTHER PRODUCTS 
We build Squirrel Cage Motors in fractional HP 
through 405. Slip Ring Motors 203 to 505. Many 
others available soon. Write for data and prices. 


| 
© | 


SRE ee ee aa 


1027 GOSHEN AVENUE, FORT WAYNE, INDIANA 
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Further Information? 
It’s YOURS for the asking 


“ % NEW EQUIPMENT ... COMPONENTS... LITERATURE 


(STARTS PAGE 61) (STARTS PAGE 95) (STARTS PAGE 109) 


Circle on the card below, the numbers of the items on which you would like 
additional information. Then fill in your name, title, and address and drop in 
the mail. Your request will be forwarded at once to the companies concerned. 
They will send the information directly to you. 


o » ADVERTISED PRODUCTS OR SERVICES 


If you would like further information on any of the advertised products or 
services, circle the page numbers of these items on the card below. When more 
than one advertisement appears on a page, the following code will be used for 
identification: T—top, B—bottom, L—left, R—right, IfC—inside front cover, 
IBC—inside back cover, OBC—outside back cover. 


3 & EXTRA COPIES OF ARTICLES 


So that you won't have to “clip” this issue, we will be glad to send a personal 
copy of any article. Just drole the page number on the below and mail. 
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Further Information: 
It’s YOURS for the asking 


® } NEW EQUIPMENT ... COMPONENTS .. . LITERATURE 


(STARTS PAGE 81) (STARTS PAGE 95) (STARTS PAGE 109) 


Circle on the card below, the numbers of the items on which you would like 
additional information. Then fill in your name, title, and address and drop in 
the mail. Your request will be forwarded at once to the companies concerned. 
They will send the information directly to you. 


ie » ADVERTISED PRODUCTS OR SERVICES 


If you would like further information on any of the advertised products or 
services, circle the page numbers of these items on the card below. When more 
than one advertisement appears on a page, the following code will be used for 
identification: T—top, B—bottom, L—left, R—right, IFC—inside front cover, 
IBC—inside back cover, OBC—outside back cover. 


¥ & EXTRA COPIES OF ARTICLES 


So that you won’t have to “clip” this issue, we will be glad to send a personal 
copy of any article. Just circle the page number on the card below and mail. 


Keep Up To Date! Use a Postage-Paid Reply Card! 
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abstracts 


TRANSISTOR UTILITY IMPROVES 


THIS PAPER presents an estimate 
of transistor reliability. It is well 
known that the military is very 
concerned about the reliability of 
electronic systems. The extent of 
the concern and the complexity of 
the problem are discussed in Aero- 
nautical Radio Inc. Monograph No. 
1 on Electronic Reliability. This 
concern about reliability resulted 
in the institution of transistor re- 
liability studies as early as 1951. 
While the theoretical and basic as- 
pects of transistor reliability have 
predominated, Dukat of Raytheon 
in an AIEE paper and Ryder of 
Bell Telephone Laboratories at the 
University of Michigan have talked 
about the behavior of transistors 
in the field. In this paper we shall 
briefly review the history of trans- 
istor reliability and then approach 
the problem through selected an- 
swers to two questions: Has 
transistor reliability improved? 
Can transistorized equipment be 
designed now and be reliable? 

In 1951 when the first transis- 
tors became available the outlook 
for improving reliability of elec- 
tronic systems was optimistic. A 
circuit engineer could see a rugged 
device capable of withstanding 
shock, vibration and centrifugal 
requirements surpassing those pre- 
viously permitted by the electron 
tube. Bell Telephone Laboratories 
reported that the first tests of this 
new device reflected slow, if any, 
aging of its electrical parameters. 
However, as the first production 
transistors became available it was 
discovered that too small a per- 
centage of the produced devices 
were exempt from deterioration of 
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By DON E. BARNES 
Bureau of Ships 
Department of the Novy 


essential electrical parameters. The 
problem was made even more dis- 
tasteful by the fact that aging pro- 
ceeded whether the device was in 
service or on the shelf. 
Considerable effort over the 
past three years has been focused 
on this problem. The main mecha- 
nisms of misbehavior have been 
ferreted out. The one related to 
aging is an unstable surface con- 
dition. These ailments have been 
subjected to concentrated studies. 
“An estimate of the present position 
in fundamental understanding of 
semiconductor surface insofar as 
this is helping toward the solution 
of the surface problem—” has 
been presented by Garrett at the 
Electronic Components Conference 


Collector Voltage Volts, dc 





10 15 20 25 30 35 
Collector Current Microamperes, dc 


in Los Angeles. 

Results of curative measures as 
reflected in device aging studies 
are also of interest. Fig. 1 shows 
curves of collector current as a 
function of collector voltage with 
the emitter open circuited for two 
groups of five transistors each. 
The group on the left is as ob- 
served in 1954. These transistors 
were subjected to no abuse other 
than four months of shelf life. The 
group on the right is composed of 
transistors procured last spring. 
The dotted line represents the shape 
the curve could be expected to take 
if the collector voltage was in- 
creased. The group to the right 
is typical for transistors nowadays. 
Therefore, we can answer the first 
aspect of our problem. Transistor 


Collector Voltage Volts, dc 
> 


5 10 15 20 25 30 35 
Collector Current Microomperes, dc 


Fig. 1—Collector current as a function of collector voltage for two groups of five 


transistors each with emitters open-circuited. 


The group on the left is as observed 


in 1954 and was subjected to no abuse other than four months of shelf life. The 
group on the right was procured last spring and demonstrates improvement in 
characteristics made in a short period of time. 








Self-release, greater grip, automatic alignment of 
ERICKSON MANDRELS speed small to large part loading 


i 7 ii a 5 *@ 
Be cme Ae nas 


SMALL ERICKSON MANDRELS play a big part in 


holding down production costs for 


Regardless of size, Erickson precision 
expanding mandrels operate on Erick. 
son’s famous double-angle princip|e tha 
not only assures guaranteed accurccy of 
.0005" TIR, but also makes mandrel; 
self-releasing. They are available for air 
hydraulic or manual operation. Speci) 
mandrel sleeves are designed to match 
various internal forms. 


4a 


nah 


nannies ba 


leading bicycle parts manufacturer. Here you can see how Erickson drawbar-operated, 


precision expanding mandrels speed wheel hub loading for buffing operation. Ease 
of operation and instantaneous release have greatly speeded this quantify production 


holding problem. 


ERICKSON MANDREL ADVANTAGES 


® Instantaneous self-release greatly 
speeds loading and unloading 


® Greater holding power because grip 
extends over entire sleeve length. . . 
stops wobble and chatter 


® Guaranteed accuracy of .0005” TIR 
® Each sleeve covers a range of 1/32” 


®Sleeves are interchangeable on 
mandrels of same series 


Are you bothered by a tough in- 

ternal holding problem? Then let us Byamany 
prove that Erickson mandrels speed [iasseweas 
production for lower unit costs. 
Give us a call today or write for 
catalog K. 
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ERICKS 
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ERICKSON MANDRELS speed large part handling, too. See how easily this heavy shovel 
gear, 24 inches in diameter, is being loaded for gear cutting at the Alten Foundry and 
Machine Works, Inc., Lancaster, Ohio. Larger shovel gears up to 61 inches in diameter 
are handled just as easily. At Alten Foundry, using an Erickson mandrel, loading and 
avtomatic alignment require only 10 percent of the time required by plants using solid 
arbors and arbor presses. Even this large mandrel is self-releasing. Operator fatique is 
practically eliminated. 


on Toot Company 


2307-4 Hamilton Avenue @ Cleveland 14, Ohio 


COLLET CHUCKS + FLOATING HOLDERS 


* TAP CHUCKS + TAP HOLDERS + AIR-OPERATED CHUCKS 


EXPANDING MANDRELS + SPECIAL HOLDING FIXTURES 
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reliability has improved. 

The next question regarding the 
reliability of systems is not as easy 
to answer. On the positive side 
are some enviable failure rates and 
the conclusions reached in regard 
to the first question. The trans- 
istors rugged features also con- 
tribute to circuit reliability. In 
addition duplicate circuits are 
feasible. Also to be considered is 
the fact that the transistor does 
not contribute to the local ambient 
temperature. Thus, associated 
components may be more reliable. 

On the negative side are the 
vagueness of transistor aging be- 
havior and the necessity of circuit 
stabilization. Well designed sys- 
tems will have generous circuit 
margins Perhaps such systems will 
pick up more than their share of 
the reliability burden. If the sys- 
tem is so designed, reliability may 
greatly excel that which is now 
generally accepted. On the other 
hand, negligence in design, that is 
a lack of consideration for trans- 
istor weakness, will result in quite 
unpredictable reliability. 


From a paper entitled, “A Re- 
view of Transistor Reliability” 
presented at the Annual Meeting 
of the American Rocket Society in 
Chicago, Nov. 1955. 


WAREHOUSING IN STEEL 


By C. L. HARDY 
President 
Joseph T. Ryerson & Son Inc. 


LET US LOOK at the future. The 
ingot capacity of the country on 
Jan. 1, 1956 was set at 128-million 
tons, up 40 per cent in a decade; 
in 20 years up 64 per cent. If 
growth is continued at the same 
rate, 20 years from now our ingot 
capacity could reach 200-million 
tons, which in turn will mean a pro- 
duction of something over 145- 
million tons of finished steel. The 
steel warehouse distributors, if 
their percentage of growth con- 
tinues as in the past, should ac- 
count for the distribution of 22 per 
cent of this output or approximate- 
ly 32-million tons. This is nearly 
Couble the tonnage handled in the 
year of 1955. 

Within 10 years, many ware- 
houses will be equipped with a 
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transistor and 
digital computer techniques 
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APPLIED TO THE DE N, DEVELOPMENT 


AUTOMATIC RADAR DATA PROCESSING, 
TRANSMISSION AND CORRELATION 


IN LARGE GROUND NETWORKS 
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Digital computers The application of digital and 

similar to successful transistor techniques to the prob- 

Hughes airborne fire control lems of large ground radar net- 

computers are being works has created new positions 

applied by the Ground Systems at all levels in the Ground Sys- 

Department to the tems Department. Engineers and 

information processing and physicists with experience in the 

computing functions of fields listed, or with exceptional 

large ground radar weapons ability, are invited to consider 
control systems. joining us. 
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material from slitting lin to er, is 
Automatic Conveyor Systems... Proctor & Schwartz into the field of shipping floors or from sto: ki a 
Automatic Cotton Batting Systems... automation. In planning your auto- ae “Ing give 
Pre-forming Feeds... Textile Blend- matic systems and equipment, why areas to shipping floors. Another by eco 
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trackless trucks which will follow accept 
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PROCTOR AUTOMATION AT WORK Automatic Equipment for: —— high in the trusses of a zons 
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CHEMICALS + FOOD These methods of transporting aa 
RUBBER e TOBACCO steel will be augmented by addi- tion ¢ 
tional fork truck units of conven- 1956. 
TEXTILE FIBERS & FABRICS tional design, and further use of 
and many others straddle carriers which first came 
into popularity in the lumber busi- 
ness. 
At some future date, we may WH. 
PROCTOR ELECTROCOLORSET see combinations of bridge-type 
ey ee eee PROCTOR & SCHWARTZ, Inc. cranes with fixed appendages hang- 
See soesn Castors 1s Gos eaainonen eomtiien. Oe Philadelphia 20, Penna. ing from the bridge, dropping to 
ee Manutacturers of Textile Machinery the floor with forks which utilize ACCT 
and industrial Drying Equipment high storage racks, thus permit- know 
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another method of improving stor- prope 
age may be a large ferris wheel of us 
with built-in racks, and a push- what 
is VEER Ue Sa button selector to rotate the de- to as 
sired size and shape of steel to the parin 
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or production. en sc 
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Cost - Savin Advancement body which can be preloaded on tors 
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Yet Offered and then the entire body of the tions 
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Malco’s Automatic Pin and Contact trailer or straight truck chassis. of 
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your assembly costs—and at the same and wire are already in use, and lite 
time step up production to practically | with innovation can be redesighed emp] 
any desired level. : peat 
Operation is completely automatic. Up to band various other types of com- ans 
to 40 or more self-retaining terminals are modities. gree 
inserted into the printed circuit board You are all familiar with the sour 
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platen engages the self-retaining snap-in . ° ° whic 
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Malco Automatic Inserting Machines yet, give us the facts about your at the warehouse level. New de- we 
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and handling, is our only defense 
against the trend toward higher 
and higher wage rates. The steady 

wth of our industry, the in- 
creasing share of our participa- 
tion in the distribution of steel 
from the producer to the consum- 
er, is evidence of our ability to 
give economical service. It is only 
py economies in operation that we 
can maintain and better our posi- 
tion and that is the challenge that 
the warehouse industry readily 
accepts. 

From a talk entitled, “New Hori- 
zons for the Steel Distributor” 
presented at the Annual Steel 
Meeting of the Ft. Wayne Associa- 
tion of Purchasing Agents, Feb. 
1956. 


WHAT'S IN THE RECORD 


By RAY P. DINSMORE 
Vice President 
Goodyear Tire & Rubber Co. 


ACCUMULATION of recorded 
knowledge has been going on at an 
accelerated pace. In the past few 
decades it has grown in geometric 
proportion. The result is that each 
of us must be highly selective in 
what and how much he attempts 
to assimilate, with a view to pre- 
paring to function best in his own 
special occupation and in his chos- 
en social acts. We have as a con- 
sequence come to be headline read- 
ers, followers of radio commenta- 
tors and newspaper columnists, 
and supporters of various publica- 
tions which supply information in 
condensed or tabloid form. 

Of course by so doing we trans- 
fer to others the selection of facts 
or items of information and the 
emphasis with which they are re- 
peated or discussed. To be sure 
we retain for ourselves some de- 
gree of censorship by testing our 
sources of information against 
those portions of knowledge in 
which we are expert or with which 
we are more than familiar. By 
this means we can separate the 
honest men from the knaves, but 
we lack a proper basis for dis- 
counting personal enthusiasms or 
antagonisms and differentiating 
between comments made from real 
experience as compared to those 
which are superficial. 

In the realm of science and in- 
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We wore out 
110,000 Rattlesnakes 


Have you ever been awed by the rapidity 
with which a rattler strikes and recoils? You 
should be! Old “‘diamond-back”’ can lash out and 
reverse himself in about 1/10th of a second. 
There's one catch—he wears out after a second 
or so of continuous activity. 


Rapid Reversing 


can be fatiguing for machinery as well as rattlesnakes, but . . . for the 
record, we reversed a GEROTOR VARIABLE SPEED HYDRAU- 
LIC TRANSMISSION (under load) over a million times-—con- 
tinuously at a rate of 22 times per minute—without the slightest 
sign of wear to the Gerotor Transmission. 


a 


If your operation demands rapid 
reversing, infinitely variable speeds, 
constant or variable torque and 
horsepower —all with positive over- 
load protection—check on the new 
GEROTOR VARIABLE SPEED 
HYDRAULIC TRANSMISSION. 
Write: 


CEROVOR 


| CORPORATION 


1541 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


Hydraulic Variable PneuBin— 
Pumps Speed Pneumatic 
and Hydraulic Bin 

Motors ee Transmissions Evacuators 








These 
positions 
up to *15,000 


demand a rare 


degree of 
engineering 
ability 
Manager in... 


supervise engineers in 
design and development 
of complex 

electronic equipment. 


COMPUTERS— 


supervise Analog and 
Digital Computer 
design and 
development. 

= 
Join imaginative 
engineers already 
progressing in this 
startling new project 
with an electronics 
pioneer. 

o 
*To arrange confiden- 
tial interview, send 
resume to Box 105. 


AUTOMATION 
Penton Bidg. 
Cleveland 13, Ohio 


dustry it has become more and 
more difficult to keep abreast of 
modern developments even in a lim- 
ited field. Technical publications 
are so numerous that it would be 
impossible for the average individ- 
ual to read all the articles which 
are published in connection with 


his field of activity. He must then | 


resort to abstracts and the selec- 
tion of articles to be read thor- 
oughly only when they appear to 
be of major interest or because 
they are written by authors of un- 
questioned authority. 

Certainly any marked improve- 
ment in cross-classifications of ref- 
erences in technical literature and 
means to speed locating of these 
references would be a saving in 
time and manpower and not infre- 
quently would obviate the neces- 
sity of doing certain parts of re- 
search work at all. In other words, 
it is often easier to make certain 
investigations anew than it is to 
discover the details with regard to 
them in existing literature, and 
without better methods this situa- 
tion will get worse. 

Obviously, with modern indus- 
trial society so highly dependent 
upon the advances made in the en- 
gineering applications of science, 
not only for its improvement in the 
living standard of its civilian pop- 
ulation but also increasingly for 
its military defenses, this situation 
must be corrected. 

From a talk entitled, “Whether 
There Be Knowledge” presented at 
the Conference on Practical Utiliza- 
tion of Recorded Knowledge held 
at Western Reserve University, 
Cleveland, Jan. 1956. 


STANDARDIZATION 
IN ELECTRONICS 


By C. J, LAWSON 
Director of Standards 
International Business Machines Corp. 


RAPID development of electronic 
data processing machines has posed 
problems for us in standardization 
as well as in all other operations 
in our business. IBM, as compared 
with automobile, radio, television, 
or other such manufacturers, pro- 
duces a very low volume of specific 
machines of any one type and the 
area which holds the only real pos- 
sibility of volume manufacturing or 
assembly is that comprising parts, 








Only automatic 
assembly keeps pace 
with automatic 
production 


You’re due for king-size production 
bottlenecks when you expect the 
people on your assembly line to keep 
up with automatic parts production, 
If you're already having assembly 
line jamups, or if you're curious 
whether automation will cut costs for 
you...let Barnes & Reinecke engi- 
neers analyze your production picture. 
Our clients like the cost-cutting an. 
swers they get from us. Why don’t 
you call or write for details. 


Our 23rd year 


oe Barnes & Reinecke, Inc. 
230 East Ohio, Chicago 11 DE 7-6350 
NRE a 8 A ON SAN SNORT IE A 


(Advertisement) 


METER-RELAYS 
For Sensitive and Accurate Control 


RANGES: 
0/20 Ua. to 
0/50 A. 
0/5 Mv. to 
0/500 V. 
The trip point 
; is adjustable to 
Model 261-C Range 0/200 pc 2MY point on 
Microampers Price $33.00 the scale arc. 
These meter-relays are sensitive to 
changes of as little as 1%. One con- 
tact is carried on moving pointer. The 
other is on a semi-fixed pointer. When 
two pointers meet contacts close and 
lock. Holding coil is wound directly 
over moving coil. Reset can be man- 
val or automatic. Spring action in 
contacts kicks them apart forcefully. 
Three sizes of clear plastic case mod- 
els, 2%, 3% and 4% inches (all rec- 
tangular). Two ruggedized and sealed 
models, 2 and 314 inches (round met- 
al cases). Contact arrangements: High 
Limit Single, Low Limit Single or Dov- 
ble (both high and low). Contact rat- 

ing is 5 to 25 milliamperes D.C. 

Suggested circuits for meter-relays and com- 
plete specifications including prices are cov- 
ered in new 16-page Bulletin G-6, which you 


can get by writing Assembly Products, Inc., 
Chesterland 27, Ohio. 
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Just Published! 


ELECTRONIC DATA 
PROCESSING FOR 
BUSINESS AND INDUSTRY 


By RICHARD G. CANNING, 
Canning, Sisson & Associates and U.C.L.A. 


Clearly and thoroughly shows you 
how to select and use the new elec- 
tronic clerical systems in your com- 


any. Written in the language of man- | 


agement, and requires no previous 
knowledge of electronics. Shows how 
the systems operate (with case illus- 
trations); how to determine the 
special needs of your firm; and gives 
reliable information of what's avail- 


able commercially to meet those 

needs. 

1956 332 pages $7.00 
OFFICE WORK 


AND AUTOMATION 


By HOWARD S. LEVIN, 
Consultant for Ebasco Services, Inc. 


A book for the business decision- 
maker, this work serves as a valuable 
guide in today’s rapidly changing 
management patterns. A sound basis 
for understanding the advances being 
made in the handling of business in- 
formation, it offers new perspective 
for management planning and ee 
vides valuable warnings as to pitfalls 
in office automation. Includes especial- 
ly useful illustrations, charts, and 
tables. 
1956 


205 pages $4.75 


MACHINE 
TRANSLATION OF 
LANGUAGES 


Edited by WILLIAM N. LOCKE and A. DON- 
ALD BOOTH, with 17 International Authorities. 


First to survey the field, this book 
offers answers to many provocative 


questions and provides enlightening | 


comment and information even on 
questions which cannot yet be an- 
swered. Covers such subjects as: the 
design of an automatic dictionary; 
what a “word” is; an operational an- 
alysis of Russian; speech input; stor- 
age devices, idioms and syntax; model 
English; and recent experiments. (A 
Technology Press book, M.1.T.) 

1955 243 pages $6.00 


Send TODAY for Your ON-APPROVAL Copies 


JOHN WILEY & SONS, Inc., 
440 Fourth Avenue, 
New York 16, N. Y. 
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components, and functional assem- 
blies or subassemblies. 

Consider the pluggable circuit 
units, for example, in the large 700 
series of data processing machines. 
Despite the rapid development of 
these machines, considerable effort 
was extended by our engineering 
organization to standardize wher- 
ever possible, and yet by analysis 
we find that in one of our early 
machines which comprised 383 
eight-tube pluggable units for each 
of our main arithmetic and logical 
frames, 189 of these were of dif- 
ferent types. In another machine 
comprising 790 pluggable units, 


| 394 were of different types and all 


394 had not been previously re- 
leased in prior machines. In still 
another, we had 469 pluggable units 


| of 242 different types of which 160 
| had not been previously released. 
| To this total we added for the 705 











and other recently developed spec- 
ial purpose machines, 375 new plug- 


| gable units which had not previous- 
| ly been released. 


We are, there- 
fore, faced with the total of 1118 
different pluggable units being pro- 
cessed through manufacturing as a 
result of the rapid development of 
this series of computers. It has been 
conservatively estimated that if 
there had been no standardization 
effort during these developments, 
the number of different types 
would have been increased by a 
factor of 2% to 3. 

There should be no difficulty in 


| realizing the control and production 
| problems presented by such a di- 


versity of unit types or in realizing 


_the impediment which -this pre- 


sents to good automation in our 
factories when it is recognized that 
each of these units must be careful- 
ly tested in each step of assembly, 
further tested as it is mounted to 
panels, tested again as it is as- 
sembled on gates, and tested fur- 
ther as it is connected to each other 
operating function in the machine, 
and then finally tested as a com- 
plete unit. So it can be seen that 
our automation problems are not 
merely in manufacturing and as- 
sembly but that a larger volume 
of fewer types would permit the 
introduction of automatic test 


| equipment of a high order in each 


step of the manufacturing and as- 


| sembly process. 


It becomes apparent, therefore, 
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No more “priority”! 
Expanded production enables us 


to offer our Telephone type twin- 
contact Relays to any industry. 


For many years, Stromberg-Carlson pro 
duction of twin-contact Telephone type 
relays has been completely absorbed by 
the independent telephone industry 

Last year, we became a division of 
General Dynamics Corporation. A five 
million-dollar expansion program is un 
der way and one result is already in 
creased relay manufacturing facilities, 
enabling us to broaden our distribution 

These relays—proven by years of re 
liable service in the telephone field— 
are designed to operate under extreme 
ranges of temperature and humidity 
They are made in many types of which 
these are typical. 


Type A is a general-purpose relay espe 
cially adapted to the control of switch 
ing operations. 

Type B is a gang-type relay which can be 
equipped with three times the number 
of spring combinations as the “A” type 
Type C. Two relays on the same frame: 
mounts in same space as the “A” type 
It is particularly effective where small 
space is a factor. 

Type D. Miniature general-purpose relay 
of approximately 1% the size of “A”. 





The catalog in the photograph 
above gives fuller specifications. 
We'll gladly send one on request. 


ey SON 


STROMBERG- 
CARLSON 


A DIVISION OF GENERAL DYNAMICS 
CORPORATION +« TELEPHONE INDUSTRIAL 
DEPT., 111 CARLSON ROAD, ROCHESTER 3, N. Y. 
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that standardization becomes es- 
sential, but what type of standard- 
ization? We do not wish to in- 
hibit engineering initiative in the 
development of new techniques and 
circuitry. To promote standard- 
ization through the use of single 
circuit pluggable units vastly in- 
creases the complexity of inter- 
connections and back panel wiring 
and also increases impedance pro- 
blems, the answer to which necessi- 
tates the use of cathode followers 
and increases the component count 
and cost. On the other hand, circuit 
standardization permits greater 
standardization of other compon- 
ents, such as tubes, diodes, resis- 
tors and capacitors. 

What does this add up to? One 
thing so far — standardization for 
automation is decidedly not easy. 
We can conclude that considerable 
standardization has been accomp- 
lished, but a great deal more is 
needed for real automation in the 
areas already mentioned and in 
specific areas such as automatic 
wiring, automatic core assembly, 
automatic testing, automatic de- 
sign, and so forth. 





engineers 


In the words of Mr. A. E. Vinson, 
of the General Electric Co., “Man- 
agement must realize that an auto- 
mation program embraces all the 
functions of the business and not 
just the techniques of manufactur- 
ing. Management must recognize 
that an automation program is a 
step by step analysis of a com- 
pany’s products from the financial, 
marketing and engineering view- 
points which results in simplifica- 
tion and standardization, the two 
keys to the successful application 
of automation in the factory. It 
is up to management —- manage- 
ment with vision, enthusiasm, im- 
agination and courage — to deter- 
mine the degree of automation that 
their business requires and then 
develop an overall progressive pro- 
gram and see that it is properly 
carried out. Those who fail to do 
so will slowly lose ground just as 
surely as those who attempt the 
program on too sweeping a front 
will lose their shirts. The game is 
going to be rewarding for the suc- 
cessful but very punishing on the 
reckless.” 

We believe that the solution is 


threefold: First, standaz 

and automation feasibility , 
designed into the product f, 
outset; second, automation ; 
designed parallel to the pro: 
sign and must be program: 
maximum flexibility, which 
key to good automation; an 
both product and production 
must point not only at t 
mediate project, but must 

pass the farthest horizons. 


Plans for the Future 


I cannot be completely free ip 
discussing our plans for the fy. 
ture, but in the 608 Transistor 
Core Calculator circuits are being 
designed by a group of transistor 
circuit specialists who are looking 
constantly ahead to future ma- 
chines. Circuits are being pack- 
aged on standard printed wiring 
boards by a group of specialists 
who are working constantly with 
manufacturing engineers, all of 
whom have automation and future 
machines in mind. Machine pack- 
aging is being developed along 
standard modular lines by a group 





Additional 
Information 


JOON ca 


to help develop All-Out Automated 


Factory producing complex Electronic 


Equipment 


This General Electric Department at Utica, N. Y. is already 
40% automated—now a newly formed Advanced Develop- 
ment group will undertake the challenging assignment of 
putting production on a fully automated basis. 


This is a job that will never be 100% completed. Our 
experience already shows that the more you automate, the 
more orders you get, the more new equipment you design, 
the more new automated systems you need, and so on, 


ad infinitum. 


NN Openings Line Up This Way: 


Electronics—for engineers interested in working with logical circuits 
and servomechanisms to develop remote control manufacturing sys- 


tems involving unique electronic problems. 


automatic 


Mechanization—for mechanical engineers who want to exercise their 
speci 


creative 
machines. 


and analytical talents developing 


Materials—for engineers to investigate and develop new techniques 


and materials for mechanized 


STARTING SALARIES—EXCELLENT 
PROMOTION OPPORTUNITIES—FREQUENT 
THE UTMOST IN EMPLOYEE BENEFITS 


Write, including details of experience, to: 


ot. Personn 


Mr. Dan C ei Office 
Light Military Electronic Equipment Dept. 


GENERAL @@ ELECTRIC 


French Road, Utica, N. Y. 


manufacturing. Must be 
with metals, plastics and fabrication techniques. 


familiar 


on. 


EQUIPMENT 
COMPONENTS 
CATALOGS 
ADVERTISED ITEMS 
COPIES OF ARTICLES 


YOURS for the asking. 
Simply check off the items you want 


on the free-postage reply card. 
We do the rest. 


See Page 115 
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of specialists working constantly 
with manufacturing engineers, all 
of whom likewise have automation 
and future machines in mind. 


Both development and manufac- 
turing engineers are concentrating 
on specific phases of automation 
development. In addition, a spe- 
cific group in manufacturing re- 
search is devoting its full effort to 
factory automation. I am not sug- 
gesting by any means that IBM is 
in any position to boast about its 
automation accomplishment. We, 
too, are in an evolution stage 
where much planning and consid- 
erable design is in process but not 
yet too much in operation except 
as single units rather than a series 
of units in a continuous automatic 
line. 


From the foregoing you will 
readily see that we have made only 
a start in automatic factory pro- 
duction of the type we are talking 
about, but I can assure you that 
that start is a forerunner of many 
things to come. 


In conclusion, let me stress that 
we are convinced that standardiza- 
tion must not be rigid in IBM. It 


Pneu-Trol TiME DELAY 
CONTROL SWITCH 


CTO als 
Applications Greater 


Efficiency Accuracy 
Pa ae 


For any type actuation 
Left or Right Hand. 
(Left Hand shown) 


. ted 
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ae 
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must be ready to drop one stand- 
ard for a better standard as rap- 
idly as one is developed, but it 
must not permit non-standard vari- 
ation without reasonable benefit to 
the company, when considered from 
all angles. 


IBM has been built upon the 
premise of providing maximum ben- 
efit to the customers, sometimes 
through special purpose machines 
to meet specific customer prob- 
lems. There is no intent to stand- 
ardize the end product. Standard- 
ization is pointed toward parts, 
components, and modular assem- 
blies which will enable us to achieve 
comparatively large volume of 
modules and still build special ma- 
chines more economically for the 
customer. 


Such standardization is a must 
in order to provide possibilities for 


“ 


automation. 

Standardization must begin on 
the drawing board and be carried 
forward to the finished product. 


Automation must be developed 
jointly by engineering and manu- 
facturing and must provide flexibil- 
ity for changes and programming 
for short production runs. 

Both standardization and auto- 
mation must be broad company 
programs directed and supported 
by all factors of company manage- 
ment. 

Standardization and automation 
are the responsibilities of all en- 
gineers, not just standards engi- 
neers or automation engineers. 

From a paper entitled, “Without 
Standards, No Automation” pre- 
sented at the National Convention 
of the Standards Engineers Society 
in Hartford, Conn., Sept. 1955. 


. . « knowledge is the child of practice and theory. It follows, therefore, 


that master builders who have aimed at acquiring manual skill without 
scholarship have never been able to reach a position of authority to cor- 
respond to their pains, while those who relied only on theories and scholar- 


ship were obviously hunting the shadow and not the substance. . .” — 
Vitruvius, De Architectura (ca. 15 B.C.) 


Holds Cylinder dwell accurately to fraction 
r of second. © Automatically re-sets. 


© Simple, Compact, Rugged. 


Miniature Pneumatic Devices 


for MILLIONS of CYCLES of AUTOMATIC 





You can hold any motion or operation con- 

trolled or actuated by air or hydraulic cyl- . , 

inders at a positive stop on either end of the F . _ 
stroke for %& to 60 seconds in 20 to 1 ratios . g 
with Pneu-Trol Time Delay Control Switches. ’ 3 F 
Simple in design with positive hydraulic tim- 
ing action . . . compact and easily mounted 
on the machine or fixture, Pneu-Trol 
Switches are providing lions of trouble- 
free actuations in solenoid-operated cylinder 
applications of every type. Positive, con- 
trolled time dwell permite wider use of air 
or hydraulic power in automatic operations, 
increases accuracy of work by insuring split- 
second accuracy of 

the dwell. Available 

with 5 actuating lever 

linkages as shown. =) 


to provide dwell 


at end of power G3 - 


stroke of single actuanne 
action, spring re- ane 


turn cylinder. \ 


Pneu-Trol DEVICES INC. 


Clippard 
r iniature Air 
” Valves, Cylinders 
and Fittings under 
going life cycle test 


For light AUTOMATIC or SEMI-AUTOMATIC holding, feed- 
ing, centering, stamping and contacting operations you will 
find Clippard Miniature Air Cylinders, Valves, Manifolds, 
Cam-followers, fittings and accessories ideal. They are all 
sturdy PRODUCTION devices engineered to hold up with 
minimum maintenance for the millions of cycles of opera- 
tion required by automation. Uses for these devices are 
endless. Prices are modest. If you do not already have our 
interesting brochure describing these useful components, 
write today! 


Ciippe INSTRUMENT LABORATORY, INC. 


7390-A Colerain Road, Cincinnati 24, Ohioc 


Switch mounted 


DELAY SWITCH 


Manutacturers of R.F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 


Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 
Lansing 2, Michigan 


Serving Industry Since 1914 


BECKMAN 


Berkeley INDUSTRIAL TACHOMETERS 


for 
ACCURATE i 
RPM . 
MEASUREMENTS 


Accuracy + 1 rpm for any reading; self-testing 
0 to 100,000 rpm range 
Direct digital reading in rpm or % rpm 
Remote digital or meter indication if desired 
Record on punch cards, paper or magnetic tape, 
tric or teletypewriters, x-y plotter, or printer. 
No mechanical connection to rotating part required 
Sturdy, reliable; designed for industrial use. 
NOW IN USE for jet and piston engine, electric motor research and 


testing; has practical applications wherever precise rpm measure- 
ment is required. Write for data, prices. Please address Dept. V-4 


btn 


BECKMAN INSTRUMENTS INC. 


wa ee ene ee ee 8 


Mag Cala 


2200 Wright Avenue * Richmond 3, Calif. 





Copies of patents are available at 
each from the Commissioner of 
Washington 25, D. C. 


Computers 


ELECTRICAL COMPUTERS 


To solve the equation A x B = C x D of which 
A, B and D have predetermined amplitudes, ac 
voltages are manipulated by transformer circuits 
Patent 2,733,004 by John E. Richardson. 


OPTICAL ANALOG COMPUTER USING PROJECTED 
LIGHT PATTERNS 

Effect of a number of factors having two para- 
meters are summed optically by use of a common 
light source and means for independently adjusting 
the intensity of light patterns representing the 
factors and projecting them on a common area. 
Patent 2,733,631 by Dan McLachlan Jr., assigned 
to Research Corp. 


Controls 





WINDING MACHINE STOPPING SYSTEM 

In unwinding a strand from a wound package, 
a photocell electrically connected with a stopping 
means is responsive to change in intensity of re- 
flected light when the core surface is exposed, and 
actuates the stopping means at that time. Patent 
2,725,710 by Robert D. Heffelfinger, assigned to 
American Viscose Corp. 


WEB POSITION CONTROL MECHANISM 


Edge alignment of a moving web is maintained 
by a combined pneumatic-hydraulic system. The 
edge of the web passes over an air suction nozzle 
varying pressure in an air line in relation to web 
position. Web position is adjusted by a hydraulic 
motor actuated by air pressure variations. Patent 
2,726,858 by Pierre Cherigie, assigned to La Cello- 
phane, Paris, France. 


CONTROL ARRANGEMENT FOR ARTICLE DISPENSING 
SYSTEMS 

Dispensing of articles from a plurality of storage 
and releasing devices is controlled by a selecting 
mechanism and article registering means so that 
articles selected in a batch are released simu!- 
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tancously. Patent 2,733,333 by Thomas S. Skillman, 
assigned to Punch Engineering Pty. Ltd., Sydney, 
Australia. 


Handling 

CONTROLLED MATERIAL-HANDLING AND TRANS- 
FERRING APPARATUS 

Work is transferred from one or more stations 
in a closed path to other stations, independently 
of work at any other station, by co-operation of 
electrically controlled independent hoisting mecha- 
nisms at each station and an endless belt conveyor 
above the stations. Patent 2,732,962 by Edward P. 
Bullard III, assigned to the Bullard Co. 


CONVEYOR TRANSFER MECHANISM 

Articles are automatically transferred between 
separate conveyors by a carrier movable on a frame 
between the conveyors. Patent 2,731,127 by Homer 
§. Harrison, assigned to Allied Steel & Conveyors 
Inc. 


Machine Tools 
MACHINE TOOL 
Cutting means with adjustable depth of cut is 
moved on a frame over a work-supporting surface 
and provision is made to produce nonparallel as 
well as parallel cuts. Patent 2,730,020 by Latham 
Pollock and Joe S. Appleton, assigned to North 
American Aviation Inc. 


. 


Measuring 
THERMAL FLOWMETER 
Flow of a medium through a conduit is mea- 
sured by means of an electrical bridge balancing 
temperature values before and after heating of 
the flowing medium by a heating means. Patent 
2,729,976 by John H. Laub. 


INSPECTION DEVICE 

Presence or absence of container contents at a 
given level is determined by measuring the ac im- 
pedance of an x-ray sensitive semi-conductor dis- 
posed near the side of the container opposite a 
source of cyclically pulsating x-rays. Patent 2,- 
732,503 by John E. Jacobs, assigned to General 
Electric Co. 


MAGNETIC DRAG SPEED MEASUREMENT DEVICE 
Speed of shaft rotation is indicated by force 
exerted on a magnetic drag member by a magnet 
rotating on the shaft. A pneumatic pressure rep- 
resenting the speed being measured is obtained and 
automatic temperature compensation is included. 
Patent 2,731,025 by Herbert A. Neuman and 
Stuart W. Sweet, assigned to the Foxboro Co. 
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Direct Current 


TORQUE MOTOR 
PRECISELY POSITIONS 
HEAVY DIES 


This Peerless direct current torque 
motor was designed specifically for one 
of our customers. It operates through a 
gear unit to smoothly position heavy dies 
on die-making machinery. An adjustable 
brush mechanism and rugged construc- 
tion permit the design to be extremely 
sensitive and accurate — a necessity for 
precision die alignment. The motor pic- 
tured is one of many DC torque motor 
designs available at Peerless in the 1/2-3 
HP range. 

Peerless-customer teamwork made this 
motor possible. We can apply our motor 
knowledge to your application in the 
same way. Let us check your “specs” 
and give our recommendations. We'll 
help you select the one motor that powers 
your product best. 


ELECTRIC MOTOR DIVISION 


THE Peerless.Clectric COMPANY 


FANS - BLOWERS - ELECTRIC MOTORS -. ELECTRONIC EQUIPMENT 
1512 W. Morket St., WARREN, OHIO 
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Positioning, 12-65, 101 
Potentiometers, 2-52 
Powder presses, 11-62 
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Punched cards, 11-57; 1-70; 2-7; 3- 


1-67 


12-52 


11-34 


vari- 


45 
Punched tape, 11-57; 1-70; 2-7 
Puutio, A. B. 


Economics of Automation, 3-26 
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Quartz crystal, 4-75 
manufacture, 3-62 


R 


Railroad, 
ear identification, 4-11 
signal systems, 4-36 
Ranges, bleaching, 1-77 
Rawlings, BE. W. 

Automation... Key to Air Force 
Logistics, 2-118 
Reader, automatic, 11-59 
Receiving tube, ceramic, 

Refinery, 2-67; 4-12 
Reforming, 2-67 
Register, 11-54 
Relays, 4-36 
coilless, 2-8 
design of, 12-104 
overvoltage, 1-16 
Remote control, flexible shafts, 3- 
41 
Remote monitoring, 4-53 
Resistance potentiometers, 
Retail tags, handling, 12-10 
Retarders, automatic, 12-11 
Reusable containers, cleaning, 
Rolling, stainless steel, 11-101 
Ss 
Safety, 
devices, 12-52 
standards, 11-120 
Sand handling, 4-73 
Saunders, B. W. 
Handling Costs in Materials Han- 
dling, 4-118 
Saw, wafer, 4-75 
Schroeder, C. J. 
Automatic Barrel Cleaning, 
Screw feeding, 4-22 
Seam welders, 4-58 
Servomechanisms, 
107 
Servosystems, 12-92 
Set screw orienting, 11-6 
Shaft manufacture, 11-37 
Shafting, flexible, 3-41 
Shearing, coil stock, 1-34 
Sheet metal blanks, 1-34 
Sheeting, 11-54 
Shell molding, 12-101 
Short-cycle, heat treating, 
Siding board manufacture, 
Signal systems, 4-36 
Silicon transistors, 11-48 
Sisson, R. L. 
Business Systems 
neered, 12-54 
Small business and automation, 3- 
112 


12-9 


2-52 


12-44 


12-44 


bibliography, 4- 


1-49 
11-54 


Can Be Engi- 


Soldering, by induction heating, 3- 
70 
Solvent refining, 4-12 
Sound, 
absorbers, 1-18 
analyzers, 12-12 
recorders, 12-12 
Speed control, 11-54 
Springs, 4-57 
Sputtering, for gold deposits, 3-69 
Stacker, tubing, 4-58 
Stainless steels, fabrication of, 1- 
128 
Stamping press, 4-51 
Standardization, 4-122 
Standards. 
electrical, 2-9 
safety, 11-120 
thermometers, 3-120 
Static sealing, 11-75 


Statistics, 4-75 
Steel, 
pickling, 4-16 
strip processing, 
Stevenson, R. 
Parts Handling—Key to Grinder 
Automation, 1-53 
Storage, 11-67 
bulk materials, 12-101 
Strip stock processing, 1-34 
gaging and control, 3-52 
Surface finish tolerances, 11-39 
Survey, metalworking, 2-8 
Switches, 1-110; 3-118 
centrifugal, 11-100 


12-37; 3-52 


delayed action, 1-110 
Switching, 11-108 
Systems. 

analysis, 1-67 

automatic, 11-38 

business, 12-54 

control, 12-92; 2-130 


conveyor dispatch, 11-100 
data coding, 1-70 
maintenance, 12-97 

relay control, 4-36 
traffic control, 4-36 


T 
Tapes, 









control, 11-10; 3-37 
error reader, 1-10 
punched, 11-57; 1-70; 2- 
wrapping, 11-66 
Television, 4-11 
iris adjustment, 
transmission by 
Temperature, 2-58 
measurement, 4-53 
Tension control, 12-37 
Testing, 2-44 
computers, automatic, 3-3 
machines, 2-14 
tables and data, 
ultrasonic, plate, 
Thermistors, 2-130 
Thickness control, strip, 
Thickness gage, 11-101 
Thread roller, 12-15 
Thyratron. 11-54 
Time announcement, 
Timing, 4-51 
Tolerances, 11-39 
Tools, cutting, 2-12 
Torque transmission, 
3-41 
Traffic control, 
Transfer, 
feeding, 3-33 
flexibility, 1-58 
machines, 12-62 
mechanism, 4-127 
Transformer, 
electronic, 4-130 
manufacture, 11-44 
Transistors, 11-48; 3-11; 4-117 
steel mill controls, 3-52 
switch, 11-109 
Transmitting elements, 
Travelers checks, 1-70 
Trouble shooting, electrical, 1-48 
Tubes, 
ceramic receiving, 
electronic, 4-19 
manufacture, 11-41 
mills, 4-58 
Tubing bundling, 
U 
Ultrasonic, 
testing, 
Unscrambler, 
Urano, A. 8. 
Continuous Gaging in Steel 
Produces Profit, 3-52 
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12-11 
wire, 


11-120 
1-16 


3-52 


service, 3-11 


flexible shafts 


4-36 


4-53 


12-9 


11-66 


2-51 
1-16 
2-63 


Mills 


Vv 
Vacuum, 
forming of plastic, 
furnaces, 2-9 
Variable speed drive, 
Varistors, 2-130 
Varnishing, 11-44 
V. belt conveyors, 2-42 
Vibration monitors, 12-10 
Vibratory feeding, 4-12 
w 
Wafer, crystal, 
Waiter, L. 
Graphic Panels Expedite Control 
12-70 
Ward-Leonard system, 4-46 
Warehousing, 4-119 
Washing, 
coll stock, 1-34 
reusable containers, 
Web, 
position control, 4-126 
register control, 11-54 
Weftless creel process, 
Weighing, 11-101; 4-73 
bulk materials, 12-26; 
liquids, 2-63 
system design. 3-44 
Weight-control feeders, 1-42 
Welding, 2-72 
flash, 4-58 
projection, 4-58 
projection and seam, 
seam, 4-58 
Width control, 
strip, 3-52 
Williamson, D. T. N. 
Light Helps Control 
Operations, 12-65 
Winding machines, 4-126 
Wise, L. V. 
Planning an Automatic Plant, 3- 
62 
Using Operations 


2-10 
11-54 


4-75 


12-44 


12-51 
1-42 


4-44 


Machining 


Research in 


Process Planning, 4-75 
x 
X-ray, 
gaging and control, 3-52 
inspection, 2-63; 4-11, 127 
sorting, 3-64 
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Zagusta, J. A. 
Producing Circults for Mechanized 
Electronics Assembly, 11-71 
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Challenging Opportunities 


Industrial Engineers 


WITH THE DYNAMIC, GROWING 
ELECTRONIC TUBE DIVISION OF 


Westinghouse 


IN ELMIRA, NEW YORK. 


B. S. degree or equivalent, for methods de- 
velopment, layout, mechanization of manual 
operations, cost analysis, material flow 
analysis, etc. Work assignments will be 
along product lines, and/or special proj- 
ects. Hand assembly work experience re- 
quired. MTM desirable but not essential. 


You are assured of professional recognition, a successful 
financial future ... and a pleasant life for you and your 
family in this vacation-land area, with all city advantages. 


Interviews in your area, or travel expenses 
paid for interviews in Elmira. Send resume 


R,. M, JARRETT 


WESTINGHOUSE ELECTRIC CORP. 
Electronic Tube Div., P. ©. Box 284, Elmira, N. Y. 


The A-B-Z 
of Low-Cost 
Automation... . 


More and more manufacturers 
are finding that their automa- 
tion answer is neither multi- 
stage transfer machines, nor 
electronic miracles, but is the 
gradual further integration of 
existing machines and proc- 
esses into semi-automatic pro- 
duction lines. 


KDI has specialized in this one 
field for 14 years .. . serving 
many small companies as well! 
as most of the largest. 


rie kraus design, inc. 
977 EXCHANGE ST., ROCHESTER 8, NEW YORK 


Usually we are able to apply 
already-engineered designs... 
tegether with our standard- 
ized components from stock 
- ». saving substantially in 
cost, and delivery time. Call 
on us for your next low-cost 
automation problem. 
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mew books 


AUTOMATIC PROCESS CONTROL FOR CHEMICAL 
ENGINEERS 


By Norman H. Ceaglske, professor of chemical en. 
gineering, University of Minnesota; 228 pages, 5% by 
9 inches, illustrated, clothbound, published by John 
Wiley & Sons Inc., New York; available from Avro. 
MATION; $6.75 postpaid. 


Purpose of this book is to describe basic principles 
of automatic control systems especially for chemical] 
engineers and students in chemical engineering at a 
junior or senior level. A working knowledge of differ- 
ential equations is assumed and Laplace transforms 
are used, though training in the use of such trans- 
forms is not a prerequisite. 


ELECTRONIC TRANSFORMERS AND CIRCUITS 


By Reuben Lee, advisory engineer, Westinghouse 
Electric Corp.; 360 pages, 53% by 9 inches, illustrated, 
clothbound, published by John Wiley & Sons Inc., New 
York; available from AUTOMATION; $7.50 postpaid. 


Original objective of supplying a useful book on 
electronic transformers and related devices with a 
minimum of unnecessary material has been pursued 
in this second edition. Familiarity with basic circuit 
theory and transformer principles is assumed and 
aspects of conventional transformer design are | left 
to existing books. New sections are included on mag- 
netic amplifiers, pulse circuits, reactor surges, toroid 
cores, r-f power supplies, wide-band transformers, and 
charging chokes. 


ADMINISTERING A CONVERSION TO ELECTRONIC 
ACCOUNTING 


By Harold F. Craig, assistant professor of business 
administration, Harvard Business School; 224 pages, 
5% by 8% inches, paperbound, published by Division 
of Research, Harvard Business School, Boston; avail- 
able from AUTOMATION; $2.50 postpaid. 


A detailed case study of administering a conversion 
to electronic accounting in a large insurance office is 
presented. The study is particularly concerned with 
the administrative aspects of the conversion, and clin- 
ical accounts of incidents are included. The book con- 
cludes with the author’s conclusions and recommen- 
dations as a basis for approaching similar problems. 
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